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1898 
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NEW YORK 
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nes GARDEN 


STATE BOARD OF AGRICULTURE 


AGRICULTURAL COLLEGE, 
July 1, 1897. 


To Hon. Hazen S. PINGREE, 
Governor of the Stute of Michigan: 

Sirn—I have the honor to submit to you herewith, as required by 
statute, the accompanying report for the fiscal year ending June 30, 
1897, with supplementary papers. 

Very respectfully, 
IRA H. BUTTERFIELD, 
Secretary of the State Board of Agriculture. 


STATE BOARD OF AGRICULTURE. 


Term expires. 


FRANKLIN WELLS, Constantine, = : : - : 1901 
PRESIDENT OF THE Boarp. 

CHAS. W. GARFIELD, Grand Rapids, - - : : 1899 
CHAS. F. MOORE, St. Clair, - : : 4 = E 1899 
CHAS J. MONROE, South Haven, : z = : - 1901 
ARTHUR C. BIRD, Highland, : : : : - : 1903 
T. FRANK MARSTON, Bay City, zy - = > = 1903 
HAZEN S. PINGREE, GovERNoR OF THE STATE, 4 

JONATHAN L. SNYDER, Pres. or THE Coutece, tx obo 


IRA H. BUTTERFIELD, AaricuLturRAL CoLLEGE, SECRETARY. 
BENJAMIN F. DAVIS, Lansina, TREASURER. 


STANDING COMMITTEES. 


The President of the Board is ex officio a member of each of the Stand- 
ing Committees: 
FINANOE, : = “ 2 x 
Farm MANAGEMENT, S : 
Botrany AND HorTICULTURE, = 
BUILDINGS AND PROPERTY, 
EMPLOYEES, s : 


. W. Garfield, A. C. Bird. 
. F. Marston, A. C. Bird. 
. W. Garfield, C. J. Monroe. 
. F. Moore, C. J. Monroe. 
J. Monroe, C. F. Moore, J. L. 
Snyder. 
J. Monroe, C. W. Garfield. 
F. Moore, T. F. Marston. 
. C. Bird, T. F. Marston. 
. C. Bird, C. W. Garfield. 


FarMErs’ INSTITUTES, = - 
MECHANICS, : - 
VETERINARY DrEp’T, - = : 
CoLLEGE LAND GRANT, : : 
Miuitary Dep’, E : - F. Marston, C. F. Moore. 
State WEATHER SERVICE, - = J. Monroe, T. F. Marston. 
EXPERIMENT STATION, : : Chas. W. Garfield, C. F. Moore. 
LIBRARY, : a aes - - A.C. Bird, C. W. Garfield. 


QRPPOA A2aQnO 


SLAVE JAGRIGUEDURAL j|COLEEGE: 


(Under Control of the State Board of Agriculture.) 


FACULTY AND OTHER OFFICERS. 


JONATHAN L. Snyper, Ph., D., President ; ° Feb. 25, ’96. 

Ropert C. Kepziz, M. A., M. D., Professor of Chemistry and Curator of 
the Chemical Tnboritore: sabe Heb, 25, 63. 

Wm. J. Beat, M. A., Ph, D., Professor of Botany and Forestry and 
Curator of the Botanical Museum ;*° July 9, ’70; ° Feb. 22, ’71. 

E. A. A. GRANGE, V. S., Professor of Veterinary Science; 7°° May 22, 
83. 

Leyi R. Tart, M. S., Professor of Horticulture and Landscape Garden- 
ing, and Superintendent of the Horticultural Department; ? ° © 
Aug. 1, ’88. 

Howarp Epwarps, M. A, LL. D., Professor of English Literature and 
Modern Languages; *”*° Aug. 25, 90. 

Herman K. Vepper,“C. E., Professor of Mathematics and Civil Engineer- 
ing; *”° Sept. 15, ’91. 

Ina H. BurtTerFiELp, Secretary;*”° July 1, 93. 

CuinTon D. SuituH, M.S., Professor of Practical Agriculture and Super- 
intendent of the Farm; *”* Sept. 1, 93. 

Cuas. L. WEIL, S. B., Professor of Mechanical Engineering and Director 
of the Mechanical Department; *” * Sept. 1, ’93. 

Water B. Barrows, 8S. B., Professor of Zoology and Physiology, and 
Curator of the General Museum; *” ° Feb. 15, 94. 

Harry H. BanpuourTz, Ist Lieut. 7th Infantry, U. S. Army, Professor of 
Military Science and Tactics; *” * Sept. 1, ’96. 

Frank 8, Kepziz, M. S., Adjunct Professor of Chemistry; *” Sept. 15, 
80; ° Jan 1, 9), 

Puitip B. WoopwortsH, B. 8., M. E, Assistant Professor of Bahaets 
ab May 22, 87; ° Aug. 7, ’89. 
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WituiAm 8. Hotpsworth, B. 8., Assistant Professor of Drawing; * Feb. 
Za, 81; Aug, 22, 87; “Jan. 1,790: 

Atvin B. Nosur, Ph. B., Assistant Professor of English Literature and 
Modern Languages; *»* Sept. 1, 89. 

Wipur O. Hepricr, B. S., Assistant Professor of History a Political 
Economy; *» Aug. 24, 91; ° Sept. 1, 93. 

Pau M, CuamBertatn, M. E., Assistant Professor of Mechanical Engi- 
neering; *»-° Sept. 1, 93; ° Sept. 1, 96. 

WakreEN Bascock, JR., B. 8., Assistant Professor of Mathematics; * » Jane 
30,91; “Sept. 1,793. 

Herpert W. Mumrorp, B.S., Assistant Professor of Agriculture; * Sept. 
Ob oS ecw. 96, 

GaaeEr C. Davis, M. S., Instructor in Zoology; *» ° Mar. i; 93; ° Jan. 1, 


97. 

CHarves F. WHEELER, B. S., Instructor in Botany; * » Mar. 1, ’90; * May 
iP SE» 

A. L. Wesrcort, B. M. E., Instructor in Mechanical Engineering;*”* June — 
1,793. 


Dick J. Crossy, B. 8. Instructor in English; +» * Sept. 1, ’93. 

Burton O. Lonayear, Instructor in Botany; *” * Feb. 15, ’94. 

Cyrus C. Pasusy, Instructor in Mathematics; *” * Sept. 1, 94. 

Merritt W. Futon, B.S8., Instructor in Agriculture; * » ° Sept. 15, 95. 

Gorpvon H. True, B.S., Instructor in Dairying; 2 » * Sept. 1, 94. 

H. E. Smiru, Instructor in Mechanics; * » * Sept. 1, ’96. 

Rurvus H. Perri, B.S. A. [ostructor in Zo logy, *»° Feb. 1, 1897. 

Mrs. Linpa E. Lanpon, Librarian; * > ° Aug. 24, ’91. 

THomas Gunson, Foreman of Greenhouse; ?” April 1, 91; ° Sept. 1, 91. 

THomas Durkin, Foreman of the Horticultural Department; * ” ° Mar. 15, 
94, 

FreD C. Kenney, Assistant Secretary; * » ° Sept. 18, ’95. 

Ernest Wittstock, Foreman of the Farm; *»° Feb. 2, ’93. 

C. E. Hoyt, Foreman of the Wood Shop; *° Feb. 18, ’ 95. 

* V. V. Newe wt, Foremin of the Machine Shop; Feb. 18, ’95. 

W.S. Leonarp, Foreman of the Machine Shop; *” ° Sept. 1, 96. 

D. B. Baupwin, Engineer; *”*° June 1, ’96. 

Cuace Newman, Clerk for Mechanical Department; * » ° Dae. 1, ’92. 

Epwin 8 Goon, Clerk to President; *” * July 15, ’96. 

Kenyon L. BuTrerriecp, B.8., Supt. Institutes and College Field Agent; 
ab. James, °95; 


* Resigned Aug. 3i', *. 6. 


AGRICULTURAL EXPERIMENT STATION. 


OF THE 
STATE AGRICULTURAL COLLEGE. 


[Under the control of the State Board of Agriculture. ] 


STATION COUNCIL. 


‘CLINTON D. SMITH, M. S., : Director. { RopT. C. Kepziz, M. A., M. D., Chemist. 
CLINTON D. SMITH, M. S., Agriculturist. | IRA H. BUTTERFIELD, - Sec. and Treas, 
L. R. TaFt, M. S., - Horticulturist. | J. L. SNYDER, Pres., Ex officio member. 


ADVISORY AND ASSISTANT STAFF. 


H. W. Moumrorp, B.S.,Asst. in Agriculture. | W. B. BARRows, - Consulting Zodlogist. 
AG EA @ROZHMR IM, Oss. oe Agriculture. | CHAS. F. WHEELER, B.S8., ‘“ Botanist. 
HP GrApDEN, B.S... ° Horticulture. | J. S. CONWaAy, - Clerk to Director. 
M. L. DEAN, ‘© Horticulture. | Mrs. L. E. LANDON, wt te Librarian, 
THORNE SMITH, B.S., ‘* Chemistry. | R. L. TAYLOR, -  - Apiarist. 
E. A. A. GRANGE, V.S., - - - C. 8. Brooks, - Foreman Poultry Dept. 


Consulting Veterinarian. 


SUB-STATIONS. 


Grayling, Crawford county, 80 acres deeded. 
South Haven, Van Buren county, 10 acres rented; 5 acres deeded; Local Agent, T. T. 
Lyon, President State Horticultural Society. 


STATE WEATHER SERVICE. 


[Under control of the State Board of Agriculture. | 


OFFICERS OF THE SERVICE. 


DIRECTOR, - - - - C. F. Schneider, U. S. Weather Service, Lansing. 


STANDING COMMITTEE IN CHARGE. 


Hon. C. J. MONROE, - - - - - - - - - - South Haven. 
Hon. CHas. W. GARFIELD, - - - - - - : - - Grand Rapids. 


ACCOUNTS OF: THE STATE ~AGRICULT UR 


1894, 
1894. 


1, 

1, 
“1, 1804 
“ ik 


June 30, 1895. 


J uly 


June 80, 1897. 
** 30, 1897. 


June 30, 1897. 


J une 380, 1897. 


30, 1897. 
** 30, 1897. 
“« 30, 1897. 


COLLEGE. 


FOR THE FISCAL YEAR ENDING JUNE 30, 1897. 


SECRETARY’S ACCOUNT. 


Tocash on: hand's 2.2) 2-s2 7o- = == eae nae cone eenes 
To cash on deposit with college treasurer, less $1,799.80 out- 
standing warrants: =i. 2¢ ae eee eon 
By balance due students on deposit accounts._........___.---- 
To cash on deposit with New York bank 
To special appropriation receipts, rer table No. 2, page 10: 
rom State, Treasurer: -=- oe eee ee eee eee $18,590 00 
15,000 00 
1,654 66 


By special appropriation disbursements, per page 10-.-_.-.._--- 
To current account receipts, p3r table No. 3 page 11: 


From. State) Treasurer: -225205c08 1 eho ee eae $40,000 00 
From United States Treasurer___..-..----.._--- 22,000 00 
Krom instifntion<2:2.- 3 2 eee 9,267 23 
From institution on building account-_--.---... 3,944 68 


By current account disbursements, per table No. 3 page 11: 
Genoeral’current account. 2-2... 2. eee Pre C88 a 


To balance due students on deposits........-..--..---.--------- 
To overdrawn.on college tresasirer..-.- 2.2222 
To:cash; ‘New York baliks=sceee een. «co5 — tise ee eee 
By icashion( hand. 2 222. 58 Ses es ea si ee ae 


Dr. 
$1,035 27 


75,211 96 


$121,273 23 


e 


Cr. 


$3,012 02 


29,842 36 


80,333 49 


AGRICULTURAL COLLEGE ACCOUNTS 9 


TABLE No. 1.—Tabular exhibit of Secretary’s account. 


Balance sheet, Transactions July 1, Balance sheet. 
- July 1, 1&96. 1894, to Jane 30, 1897. June 380, 1897, 

Name of account. eS ee a 

Dr. Cr. Dr. Cr. Wr Cr. 
WHA ee see osc co cuca se eet ese ee $1414 95 li|Pesoe oes: $3:869)00|Hes 22-2. $5: 28s Ole eee ee 
+ College treasurer....-..-.------. 12: 98088 | eas os hea a cee hee $10,215 80 ZOD AUS aan eee 
Students’ deposits.......-....---. $3,012 02 TG oie Die ee oe eee ae ee $1,384 45 
Special appropriations_---.--... : z 6,396 51 29 842 36 30; 244566) 2 6,798 81 
Current building account... -.-...|........---. 5,193 57 3,685 38 35944 168)\-- 20 a == 222 5,452 87 
Current general account-------. 206) Fil esses. 76,648 11 71,267 28 51087, Of) 22 ete coe eeee 
43) 2 ee a $14,602 10} $14,602 10} $115,672 42) $115,672 42) $18,686 13} $13,636 13 


* Balance of Dr. and Cr. Transactions. 


+ Treasurer’s statement is greater July 1, 1896, by $1,799 80, and June 39, 1897, by $2,846.95, warrants 
outstanding. 


TREASURER’S ACCOUNT. 


Dr: Cr. 
HAIANCO SUL Le lS9O se: . o ceo n cere ences eo cokers es ce eee eae eee ane ge $14,780 68 
Receipts from State Treasurer and Secretary of State Board of Agriculture 98,872 98 
Interest on deposits, 12 months at 3 per cent .-.--...-.....----.---------------- 371 77 
Wrarrants paid from: Julyil,01896;t0; June:d0; 1897 oa eer eee ence eee $108,413 40 
Balnneeon hands) Une O00) 180%" seen ss a on cce one oe ee, he eee 5,612 03 


$114,025 43 $114,025 43 


B. F. DAVIS, Treasurer. 
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AGRICULTURAL COLLEGE ACCOUNTS 


TABLE No. 3.—Current account July 1, 1896, to June 30, 1897. 


11 


fo) f To di-b e 
n account of— eter ets By receipts. 
United States Treasurer, seventh annual payment under act of congress 
PPAR Sb SU Le qO ME Ee oes oe a 8 ws oo eee ate Seo cus Seceee se oped | aoe awnssecu aes 22,000 00 
State Treasurer, interest on proceeds of sales of U.S. land grant, see table 

ING SDA RON Ghee es 8 anew o aos. wa coe ne eee Ree aeeuisees ceseaus uocacslseenwae codeecs 40,900 00 
Students’ class fees, per table No. 7.....-.-..-.----------.- les aa rcte eee | ee See eee 2,340 80 
Students’ sundry fees, credited to building account, p3r table No. 7.--..--.}--..-->_.---- 3,558 34 
Salariesipaiidtescss2. -os-ces cat 55 oo. a ocneee nee eras seek aon case cescesGanseace $37,634 46 | ...... i ewe oa 
Hanmidepartment, see table No. 5, page 12-2-°-5_-=.. (2222-2. 22-25-22 222-52. 5,956 40 3,717 46 
Horticultural department, see table No. 6, page 12.....-.......--.--.----.--- 3,677 09 1,350 96 
Mechanical deparbmente.2 2-252. 22552555 eee cote eetiouneesculceseweny-oeocaness 3,002 82 63 7. 
Heating lightingiand) Cleaning’... ..-cssmese ences sense scctccuscces Ss Serene 13,234 24 907 17 
PRCA OMIC GOMARUMONGS +2. 55s. on eee eee ee re ee ree cee eee cee een 6,564 00 77 32 
Offices, postage, stationery, advertising and sundry--.-...._-........ ee 6,679 10 809 79 
Statesswamp land grant sale, credited to building account...--5 222... 2.-2]|- <---5 ---- 2 2.) | 22 sees 
Sundry receipts credited to building: ACCOUN Gp esses 20 - coca ce cone eee eee cee eee ee eees | enema ees 
Interest and exchange, credited to building account._....-...-...--..-...--.|-----.-------. 386 34 
PLUGINS ACCOUNtHSSsa oscars Ss cee fee ce ee ae ae ee ea Ree ee aaines BM sto tg 10) leeenetecy sree 
Motels sees hese et ede cs Lola Dee ee ee jee eeeaeset est $80,333 49 $75,211 96 
Balancejatipesinnine of periods yal) SOL eee eae ee eae re |e eee 4,986 86 
Balanceraticloserel period; Juneis0; 1895). 2 see es | ebee peer eeee 134 67 
Mootings 222 222-2255 s22sso eee eee ES eS ee $30,333 49 $80,333 49 


TABLE No. 4.—Hxperiment Station account, July 1, 1896, to June 30, 1897.* 


Yr. 
On account of— To disburse- 


ments. 

Bpalancerltrom. last AScal yearns 562. sos jee seat ea a eee Ne ee |e ee we 
Winitedmstates treasuber for fiscal Vear,.vassesecesoss a easne eee c seen eeaea eee |e eee 
Hertilizer license feesiand expenses.<;. 2-2 5228s sc icc ce ccse oo cnc eemoee echoes | eee Roses . 
BA RIIOR ee eee ec eee aati cae ae See aes coe ae dente os aclan y eetaee Cane eee eee $8,202 58 
ALTO GUANLING ME reer eees san ce see a ee eee te re = ee raoee 2,471 06 
Horticulturalidepantment-.2--eetes se ee ee eee 649 37 
ChemichlsGepart Meiers... <sek neon se ae ae eee ee ce ee 449 36 
Botanicalsdepartment==25- 3225s aae. cee aaa ee ae le eRe 29 06 
MNGloricalid epartumenGhses 2 fossa. see ae ee eee wee ee os a ES ee 75 65 
Veterinary department.---.- re ie ee eee ae 735 31 
TEND preg EN AP ees eee ie er a ic os ey tee eee ie Se eo Ne Sty 1,154 85 
Oa OV ea Ee ees Re Oe Ree ee Lee 5) ee OSes Ne SVE Ca Nore vale! Ae 157 59 
OTT CEN NOLO N seer es ee se ee ee Bees har Hs a ee 404 21 
HOMtLD ea aven statiGnn-s-2--s-cceescse Roa hota Ree 205 2 TOS a re eae oe 2b, Shee 1,971 10 
PADI GWVit5 ccoteccdanen dc deescs iets leon ate aaah meee ties ecee See eee ee aaaoe epee 504 59 
iBalanceon, hand atielose ot - fiscal years -sssc —secas ee cekne ce ence cusses coe o see. 2,779 12 

RODS Ree sa a Se ee oe eee ee ee ae hte | Fe aA eR eg $19,584 05 


Cr. 
By receipts. 


15,900 00 


$19,584 05 


* For fuller details of this account see the special report of the experiment station in the body of 


this volum >. 
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TABLE No. 5.—Account with Farm Department. 


re Cr. 
oO 
On account of— disburse- By 


ments. receipts. 


abor‘aside from student labor: 2-2. 62.1524 ee oe wns oa ees es eee eee $2,306 86 |... 7. ee 
Harm ‘house. -....5-2-2 20. 0 eee eee ee eee ee of fs 
DOM. os: 55 Sat ete Es os Sas es as saree ee eens 349 25 8 50 
BHGRD Cscen as soo scene coset oe ea ease eee oe eee eee ee een 155 86 236 77 
BANG oo occ bcc) on sn nko eenicdaub ooule Shaws ewes se ae cee ene watew sa mcoseapemtee sence 153 72 407 85 
Gira 28? ee dees Le ee ee ee eee ee 82 04 284 78 
roduces.|. jos eee Sara ase ae ees Se ee eee | eee ae 84 34 
Implements and repairs } 00 
ood 38 
Office, etc 46 
Drains 
Seeds L j 
Board of farm hands P x Me 
Team J3 gees 
Dairy... = 1,066 ©8 
MGVICO 22 sss kk noes et, TE a a a ee =e Te 
Bal ances 22a. = ee ee es ee ee s E ed ee ee 2,238 94 
Footing 6:2 heh ces ore ee ee eee ee ee ease eae $5,956 40 $5,956 40 


TABLE No, 6.—Account with Horticultural Department, including greenhouse. 


Pest Cr. 

‘oO 

On account of— disburse: By 

ments. receipts. 

Ibabor aside icon studentilabor 22222) e eee eens noon == sie serene eenaee $3,013'59 ||--- ae 
Aa eee so a. Doce n ean oee acces ame eee ae a pee eerea eh a coc ant = Sesseneeleoeees l2-5/.)|. 32S 
GTORTIGR 29-8 Sooo banc seca ceatccn bacore see cae See eats ain soa oa eee anee 18.00 | 22S 
erp ict ee ee ene eo dee occ on tena a eee ce LL eee ee 52: 86 || =. ee 
imploments:and TEpairs . 2.6 222 toes Soon s haatae ase a «Senna eee eoeese eee 89:54 |--2-2 ae 
BESOs ANG UDIANGS = ae 222: Bee ee ee ee a rea aot a ene ea eOe ee eee 199 39° | 2 eee 
ORI Ce. EtG 42 ke. oo as sc nac cs Sadas wa ncen Sate eee eee chan saan Soanehe reese eeoneses 241.14) | 2 stae 
Sundry receipts and garden producte sold.-.-........-.----------- wjcesdcoens bees. ||po a $1,859 96 
ANAN CO 22 es ws caacoae See ee a Se ee ela a = a ee || 2,326 13- 
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TABLE No. 7.—Students’ fees. 


Current 

On account of— account 

general. 
COO DMETON (anaes a see ca renee whee oe eee Seow nen cata pease a cbn asa |Sassode cease 
icidontsliOx pense LOGS Me so ee saek cnc cc ore eee se eee eee weno oaten once cscs $1,912 50 

IRTiyAIolop iCal dissectioMmfGes:.... 2. - ose eee ies se = et 95 

Wetorinsry GiISKCC LION LCGS: -..—-_= 5 =< nscale ree ce cacciseencneccane 4 

SHMONHCAL ANAL YSIB: L6C8) 2-2: = 22-2 - 5 see ete onan aaunatacenceeens 386 80 
[TE Co) SE ee es Se eee ene et 8 ee a eee 7 50 
Physical fees .-.-- .-. oS oni an. 1d eR ie a ee ae ok ee 20 00 
Bpocialexamination t6Gs_-.. 22. —- 22) ee enn oe seen) cone canes we eapes awe 
Mntnicwlalion 1OGSn=* sieec sane oxen sce eee ee dae we euanic cena. | sewsncte donee 
PyigiGiin TGOS) (shes e cee c a eo. Jee ee as as Skee anes aes | scene ee Seezs 
Tuition fees from non-resident students__=-- 2-....---- --<n..---- nance) --o-ecincene- 
SROGAl Sos ass Seah ec oe ae ee ee Ss ea ees LE: $2,340 80 


Current 
account 
building. 
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Total. 


$5,899 14 


TABLE No. 8.—Student labor.—Account of wages paid for twelve months, July 1, 


1894, to June 30, 1895. 


On account of— 


Marni eCparbMient.. a 22 cows cana a abenas socab.ccccncwaacesccacaeseenaeeers 
Horticnltural Gepartmentss: css. son 2 cee wees eee coon eee eee 
Mechanical department, repairs and heating......-......--.-------- 
Balleringing Choirs Otespecemec etna es a soe wee) ha ceua coe cco oa oe gees 
SUEITIGOR2 So sooo cs a. Soe se Sa deen ewan cece es tion oc suarecenecede eee 


MOICOB Re Nase a a ocans conan wera Sen en aston ccarcse san saecuasiaooneearee 
WeLerinarydepartments-e: -2 se oecse aces oe one dee. cee neee eee oo eeuee 
VFOGlOCICALGSDAT tment. -- =o. fee Se ot eet ae cee 
Bobanies a evar tne beeen casos oteae eee ene oo cee ocececenceccieneee 

Eby aicalaeparbment-2 2500) ooo. cb eee oe eee anaes nooo be eo meeens 


Mera nO ROCOTG see een en eee eee ee oe aa see nae ae canes a eee eee 
Military Gepartm Gnb 322 sscscccs lo = soc eae ne geno Soe eee seweee eee 
Ald (ae 2 a, ere. Pee aes +? eee a eee oe 
Chemical department) 2. 225 5- ce - 2-5-5 -o cee (i ee eee Oe eae aoe Se 
ESAT Meee 2 on se on hs ns eee ots See Sees 


Student 
labor. 


$1,585 02 
753 53 


$2,957 30 


Experi- 
ment 
station. 


$22 24 


$22 24 


Total. 


$1,607 26 
753 58 


$2,979 54 
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TaBLE No, 9.—EHmployés and salaries. 


Paid from. 
Ex peri- Total. 
Current ment Other 
account. station sources. 
account. 

Prepigent, dwelling ange’. 26 oo. Lee cscsec ance suemeees $3,200. OO eae es cpinne oe eee $3,200 00 
One professor, dwelling and--........--.... : 1,700 00 $300 00 2,000 00 
One professor, dwelling and-~ 1,200 00 1,100 00 2,300 00 
Wrne.professor, dwelling and... oon cect caue 1,200 00 600 CO |-. 1,800 00 
Mive professors, dwelling and.c.. 6.5 .o occ chew aceueeue 1,800 00s (co <.. <- Se See aes 9,000 00 
@ne professor, ‘dwelling and: -<s< 2... secee sence eoanes 1,800 003/52 222662 22/2 oe 1,800 00 
+One professor; A wellin gan ...<- is snc secs -wencwroenn aes) \s ecuede ee eeel| cee eeeee eee $1,80000' pes. sec 2e ce 
WOR IPPOLESROP 6. coat eee cones cee ee wana sane none men sees 1,200 00 390! 00),|\- 2 ees 1,500 00 
Five assistant professors, rooms and $1,000 each.--.-_--. 5,000'00) 25222” =. || ee 5,000 00 
One assistant professor, rooms and $1,000__.____-...---.-. 500 00 500'00)||.S.2 Sees 1,000 00 
One assistant professor, rooms and-_-.-.........---.-.---- 900) 00-\csdsnccssscs|scosseeeeee? 900 00 
Oneinstructor TOOMs And =e. 225hooees eeeee Soe eee 800/000 bees 2 2522s | pe eee eee 800 00 
Dvr OI NStrUCtOrs 222s a es ee eo ee eee ence (00) 05) eee eee 1,200 00 
Four instructors, rooms and $500 each---....--.---_.----. ZOOO 000 228-5 2 52-2) | See ee 2,000 00 
TSecrotany, dwelling and: s20 2) 2- oe aeee eee oeeee ee 390 00 50 00 1,000 00 1,800 00 
Assistant secretary, TOOM ands: .- --2-cs26 Sosee oe ke. sd GOOUDO sce. es ete eee 600 00 
Wibrarian, rooms anG. (20s. . Sac. oo 2 sees eekt nee eun say 505 00 12000) | 2 ess 625 00 
KMorenianiot farm, dwelling and coisas se eeseem esos see eee. BOOLOON |. 223.5 ace oseeeees come 600 00 
Horeman of carden | Loom) and) .c-dosscceecseee see ecn eee DOOIOO S|) 325. canncslBecoseweneee 500 00 
HMeremanOL ION SHOP es. lees soeeee eerie oe oe ee Soe OOMOON |\o26 Jaacooee a eeeeen eee 750 00 
Horemsn of wonodishop:i2..- 5. s-2-lescsse soecscseccseserens MDOMOD seems. ci S3- ols cecsu donne 750 00 
Riorist; dwellimeiands.~ 22sec see esenouee ce ee meee mee: SUONOO! |e ow cece s | Sees 800 00 
One assistant floristicscus: 2. oes 2c Seek eeesaok hoes ooeeee APD 00) | Scec seer aoe eee 420 00 
One consulting botanist, rooms and__-_._.-.....-.-..---. 5°0 00 500! 00" )2se2 2s 1,000 00 
One assistant entomologist, room and........-..-..--... 590 00 50000) |= 22a ee 1,000 00 
One acsistint im! experiments, TOON and...) ssoseee seen eoeeee eee ae 50000" eats eee eee 590 00 
One assistant in experiments, room and-_._..-...__-.--..|.-.-..-----. S00 '00)' | Zanes 800 00 
One assistant in experiments, room and_-.-..--..__..--. |.----------- 60000"/22 eee 600 00 
One as-istant in experiments, rooms and -.--....---...---- (ee ee 1,000" 00; || 22253 see 1,000 00. 
Hnginesr a welling iand- se: 5. se ee 600, 00))||22.. 2...) ee 600 00 
Herdsman board (and | s--2-5.occcaset cone seene soee tee ene 4291004222222 | eee 420 (0 
Orieassistant bacteriglocist..-22 toe ee 1000100") 226544 2-222 | eee 1,000 00 
Clerk to mechanical department........-.-..----..------ A20900 Pie <5. 234 | eee 42) 00 
Clerkitopresident.<--422 255.522. ee eee BOOKCO} | Seuss 22 2c 2 | ee 500 00 
Molleretiowiagent. +. sl- sce soe choco caee cee ee a ores: 6001001 PRE wes: 32-2 eS 600 00 

ROHS he 5 co cce be Menem awh cee ates eee nese See eee $32,265 00 | $7,320 CO | $2,800 00 | $ $47,885 00 


*Army officer detailed as Professor of Military Science and Tactics. Salary paid by U. 8. Govern- 


ment. 


+ $1,000 of salury as Secretary of the Board of Agriculture is paid from the State treasury. 
+ This total represents the rate of salaries and not the amount actually paid out. 
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TABLE No. 12.—Agricultural College trust fund. 


Receipts of Bal Aggregate 
State land office ance to credit of 
Refunded j|transferred to < 

Vane pulnevouutot on account of} credit of Seronturel 

: yn RGulturel SENSO TS Agricultural eee fund at 

College lands | Payments. ennlene close oheacll 

sold. ‘ fiscal year. 
TGC as ee Re eee a a ee $2) 300) 00) heh Se ees ooo $2,300 (0 $2,300 00 
(elses See eS SC ee ee W865) (CG) \eswasceecton see 11,865 00 14,165 00 
OCDE ee 8S ee eee O00) OUMeaes ee ace cc aeee 5,895 00 20,060 (0 
Ope ea noe ete ae maiee ciccegacccams CULO LS GS) | eso Res eu 20,101 53 40,161 53 
TRY PA. BOSE Se ee ee ee eee 33,621 93 $174 54 33,447 39 73,608 92 
ICV. ae ee eee ee CRI all Sem eee arte as 29,583 47 103,109 39 
Sale anc ne sae Sees seen acs BE Soeaceces A686) 10) |esa.0- oe aes eee 4,686 75 107,879 14 
OUD eee ous ener eeeccs Be ccee tases OOO) San hes Bs cae eee 5,899 24 118,278 38 
keV (ps oe ae ee es Se ee ee 5,939 30 390 00 5,549 30 118,827 68 
Siig ee reas ts es sh eckas Lie QBS eal eee ces Seeeee eee 3,337 22 121,164 90 
The 8 Ee eS Se ae ee DCL 9) 99F || Aas. se ee ee 9,619 99 130,784 89 
SO eee ee ao Seer Se Cee sd 87590} 5a) |Eeasece coon eee 8,590 53 189,375 42 
RSQ OE Pea e res ea eee. eee B62) 285 |ee ee =e ee 13,762 28 143,137 70 
1 8 eee ee ee ee cee Seat es Sees 20,341 18 60 00 20,281 18 173,418 88 
1 ee a5 eS Se a eee en ee Oeil |e a eee 51,449 27 224,868 15 
LECB. A Seas SR ee ee 34,482 28 825 90 33,656 38 258,524 53 
GG? ae a Rs ee ee 132802) 870 Seis ook se eee 13,802 87 272.327 40 
“Ushi oat ee eS Se ee ee 12:460) Sie |P22 = 22 Se 12,460 87 284,788 27 
1G a ae ee ee ee ee ee THY S| 2 ee SP 16,545 31 301.3383 58 
a SS ipa ee eee ee a REEL oe PA Meat ke || ee EES 26,731 62 328,065 20 
SBS pee e sae ae eee noc oad eb teenies T8127 aby Mees = 2 ee 18,122 35 346,187 55 
SRO eee ee Sos Oe ee Oe a nccke cece caeene PU 4Sih Gay pees cet ek eee 11,481 65 357,619 20 
SOG ee ee oe wo V5: 9900 GS | See st ee te 15,991 64 373,610 84 
ABO Gee ee. es tis dutne cia boeeseeeebes= 21,094) Sor aera eee 8 me 21,992 89 395,605 73 
ESO ae eee es eee Se 5,808 90 180 00 5,628 90 401,284 63 
NGO3 aS Soot ee rhue Le. see ee 120:468) 2) |B See eee 120,468 27 521,702 90 
Ji) 8 2 ee ee ee oe 4.235) 08} |Saee a ee Se Fee 4,235 08 525,987 98 
IO ee ee aoe 8 OR Et Se Pa 3 eh ee tet 4.626) 63;||Gea eee see 4,626 63 530,564 61 
FL SOG eee i ed ae ss eS) 58 16: 714.49) (eos Ce ee ee 16,714 49 547,279 10 
SO et a ooo ae sk oan sameeren eeees PY (A eae 22,672 72 569,951 10 


Note.—Fifteen thousand dollars of the above fund was invested from 1870 to 1871 in war bounty 
bonds and held by the College. 
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TaBLe No. 13.—Agricultural College interest fund. 


causes from 
purchasers Balance 
Agticciconi on balances Total remaining 
College fund due on cer- : accrued to Amount to credit of 
at percent tificates for | Receipts | Trespass credit of paid over to jAgricultural 
Year. nity State part-paid land for col- Agcricultura]| ‘Teasurer of | College in- 
MTT teantrar less refund- | penaity. | lections, Erol lege Agricultural) terest fund 
from specific| _ 1285 and each year College. at close of 
tax fund expenses for each fiscal 
; appraisals, year. 
etc.t 
Lae ee es oe $56 68 Cis |e $58'296)| 22 ds $58 96 
*$874 95 1,789 56 DOPAC h Meeees moe 2,720 93 $2,779 (89). cee ees 
§ 1,397 97 2,317 24 (KUNG? |e 3a Ee 3,785 84 2,976 UO 809 84 
8,953 17 3,099 51 22 Oa ee: ~ 2022 7,175 65 6,774 47 1,211 12 
6,040 33 4,907 77 TTOfOGH)| BSSSee oes 11,059 06 12,238 48 3 
7,407 65 6,499 21 15pplon eee 14,061 98 11,896 00 2,197 58 
7,717 .24 6,552 98 125 97 $50 00 14,446 14 14,656 00 1,987 72 
8,124 31 6,692 47 306 64 1,706 75 16,830 17 18,817. '89))| -—- 22 ee 
8,396 64 5,726 53 189 64 860 00 15,172 86 15;1'72::86)4).ceceeee eee 
8,740 62 6,405 26 247 21 414 00 15,807 09 13,320 61 2,486 48- 
9,409 73 6,664 80 276 55 627 14 16,978 22 16,602 02 2,862 68 
10,240 28 7,333 23 148 73 115 00 17,837 24 17,799 15 2,900 77 
11,426 93 8,642 08 285 47 580 77 20,9385 25 20,451 85 3,384 17 
13,957 04 8,345 45 QOL IBN ARE es 8 22,507 45 25,801 62; |-e sae 
16,741 38 9,141 39 206 96 4,659 96 30,749 60 26,139 13 4,610 47 
18,789 02 8,881 98 237 56 5L 16 27,909 72 27,402 94 5,117 25- 
19,645 33 9,121 14 329 06 674 87 29,770 40 29,599 97 5,287 68 
20,571 65 9,323 98 565 4] Poses eae 30,461 04 29,920 68 5,828 04 
16,493 98 7,577 57 309 84 229 98 24,611 37 19,761 06 10,678 35 
23,425 64 7,310 84 394 85 1215 20 32,406 60 32,008 10 11,078 85 
24,551 32 6,326 39 320 23 124 75 31.322 69 31,888 12 10,513 42 
25,653 3L 6,490 27 387 25 20 00 32,360 64 82,228 79 10,645 27 
27,197 89 6,690 99 348 22 518 44 34,750 54 26,516 92 18,578 89° 
27,892 14 6,639 20 316 78 100 00 34,948 12 76,153 78 27,673 23 
31,464 O1 6,107 32 315 7L 40 00 87,927 04 51,600 34 13,999 93. 
36,657 47 5,638 31 365 08 1,866 40 44,527 26 34,120 58 24,406 61 
36,871 28 5,125 19 305 08 3,189 40 45,440 95 30,000 00 739,708 46. 
37,625 50 4,954 60 340 30 966 00 44.637 25 50,000 OU 38,594 88 
39,009 66 2381700" |=. sevaceeces 54 09 43,779 54 40,000 00 37,374 40° 


* This amount was interest on war bounty bonds in which the fund was invested at the time. 

§ $525 of this was interest on war bounty bonds in which the fund was invested part of the year. 

+ Appraisal expenses amounted to $1,726.32, ranging from nothing in 1872 to $208.94 in 1886. Adver- 
tising amounted to $1,205.20, ranging from nothing in 1870 to $218.35 in 1884. Trespass examination 
amounted to $4.00 in 1883. Advertising in 1895 amounted to #42.60 and supervisors appraisals to $96.50,. 
which is deducted to make the balance. 

+ Advertising and appraisals in 1897 amounted to $101.21 which is deducted to make the balance. 


College farm and park, 676 acres @ $70 


AGRICULTURAL COLLEGE ACCOUNTS 


SUMMARY OF INVENTORY, JUNE 30, 1897. 


Buildings— 
Library and museum, built SSI Sepak es eB $25,000 00 
College hall USGA aes eee oat et ey pee 20,000 00 
Williams ‘‘ CC eT SG GME £2. 3 SO See Ere 40,000 00 
Wells g¢ CLO ie ee a Oe Ss a 25,000 00 
Abbot es SGT iltshstel exalel trails ine SS as 2 15,000 00 
Chemical laboratory, ‘‘ 1871 south end added ’81, 18,000 00 
Machine shops and foundry, 1885 south end added ’87, 12,300 00 
Veterinary laboratory, built AS Sipe ee SUID Rd 5,400 00 
Horticultural ‘‘ 1ISSS eee epee ee LN 6,000 00 
Agricultural ‘ Oe, SSO eek ee a eo es SAE 8,000 00 
Botanical “6 COREA [is 0)2) nee Sh NE MS eS 501 VES ry 10,000 00 
Armory Lee (ictoldy oe G4 6,000 00 
Greenhouse and stable ‘* 1878, 1879; rebuilt 1892. _ 6,331 59 
Greenhouse,experiment ‘‘ LOGON OMNES EE exe 5 852 1,500 00 
Boiler house and chimney 1893-4_._._._.-_.---..--- 5,000 00 
President’s and two frame dwellings, built 1874_-__._- 15,000 00 
Rourbrick dwellings, built) 185/es= eo 2 12,500 00 
Station apartment dwellings, built 1 SO 2 ea Peete ryt 8,500 00 
Two brick 1879 and 1884___._ 7,000 00 
One frame dwelling Sa LS SOR ae eke k oe 4 000 00 
Howard terrace se Se SO Meee = ie ae eee 14,500 00 
Farm house oe £67 SL SOG 5 ee. ema be 8,500 00 
Herdsman’s cS El (a pe laee SUE Aa 400 00 
Hen Parns:atuprotessors: houses22-- 2256225 2---4--- == 2,500 00 
Horticultural barn and shed, built 1858, 1875, 1887__- 1,500 00 
Cattle barn and shed 18622 eS = ae. 3 8,500 00 
Sheep’ ‘ £6 860 ase aes eee 2,000 00 
Horse ‘‘ (eS iiheee 2,500 00 
Pig uC POPU Tice terete eee 2,000 Ou 
(Craraat Ce STS ee ae ee 500. 00 
Grane: Cer ABS sa eee 1,600 00 
Horse sheds ie S94 ae eee 350 00 
ROOMOALM OUI ES Olea eee soa ee 2 ee ee ee 1,300 00 
Feed ‘ Ba et {15 Lele Eas te a A Nts 3 ie ao eae a 1,200 00 
Brick work shop, built IS Bierce ns sos tae< Sareea an et as 600 00 
Observatory ISSO} ok Aes ee 150 00 
Bath house and fittings, built 1889 ___....__._____.__- 600 00 
RCS HOUSE, eS Oe ee elo eee eae ar een 200 00 - 
Bee houses, 1874, $50.00; 1887, $700.00 _........___--_- 750 00 
IOS Ditals AIS ULSer Sere oe see eee ey nee tes 3,500 00 
Boultryzburidinas 189402". 32 eee (ese eee 575 00 
Poultry syardss (Soot. ae 22) toe Sa es ee ee 250 00 
Storape barns 1696s). 2s 2 eee aie Oe a Re 800 00 
Closets in Abbot, Wells and Williams halls ___._.____- 3,000 00 

lmont bridge over Cedar river? built 1888.22 joss) 2 ee ee eee eee 

Water works and steam works— 
Artesian well and connections, sunk in 1887, 348 ft.deep $1,000 00 
Fire pump, 1883, $670.00; tank pump, 1881, $180.00___- 850 00 
700 feet fire hose, 24 in., bought 1883-88 ____...______- 300 00 
Two hose carts and 4 nozzles, bought 1883-88_________ 99 00 
2,378 ft. wood pipe, 6 in., laid 1883-87__.......__.._-. 776 00 
2 Goons aa he Fee Ate AES 188 5—Oie we Seen ee 640 00 
GO 8S rh ese Fo Sei AE WS83=Siiisne sso. ee 115 (0 
Water tank and heater, built 1883___.__....____.____- 518 00 
Thirteen fire hydrants in place, built 1883-87 -__.__.__ 460700 
Valves, fittings and connections, laid 1883-87__..__. 650 00 
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$47,320 00 


293,306 55. 
1,000 00 


5,408 00 


CAT TICH SOT Wale tae Cae Nae cere tke ea ee es he OK Ey ae ee a tig $347,034 55 
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Brought torward uss. fone ee ee eee ee ee $347,034 55 
Water works and steam works—Continued: 
Hour boilers, 4: ft; x 12 ftz, built 88) 2 20 ee 2 eee $844 00 
ovo boilers:s0. Lb; ents COUT OSI ies = tee eee 1,080 00 
Two small: pumps, 1884-91 ns = ee ae 288 00 
Underground steam piping, laid 1882._..__.._._.--..- 1,315 00 
Miscellaneous tools:and stock =--- --. == 5555 2-4 715 68 
One water; purifier =: ¢..ee2eee =. 33: : eee 352 00 
Waterimeter 2202s cee Des See eee 25 00 
Injectors #545_25 2. ise- Sess Wee she had [28S oo ee es 22 00 
Mainisteam= pipe; 8923S a: Ske ee 2 Ree een 155 00 
Safety, valve on water main: =s22-—- +o 2 ee eee 10 00 
Qne:pileyhammer: 2. 520-— pees. = ee eee 10 00 
Sixjservice boxes, in place 1893 e=- sen. ses ee 8 10 
Six lawn hydrants, in place 1894_-..--2222.--22.---2- 16 00 
Hive-inchrexhaustdhead 2: 222 2222 222. - ass. | eee 15 00 


— 4,855 73 
Farm Department— 


Cattle: 40%head -6 $2.4. 2 = 22 sos ees er ee ee $2,525 00 
Sheep; 95) 22 See Gee Aen see eee eee ae 856 50 
Horses AWiae! «Ske ae Sk So See Nah ere eee 700 00 
Swine Oe Fae ke ee FRE SOEERRE ARS LSeS 3825 00 
Class room, office and farm house equipped-_--_-------- 2,691 91 
Tools, implements, scales, windmills, etc. -__-. -------- 2,035 61 
Experiment stations +.) 222 33- 225202. eee ee eee os 1,971 70 
Growinercerops, estimated 22. 22 ss— se eee ee ee 1,111 75 
DainyerOom : 2. 25 sao_.. see Ua ee ae 501 50 


— 12,718 97 


Horticultural Department— 


Teams: (harness; etcses: == eee eee oe $382 25 
beawy, tools... 228 sae ses 22 Sas eee as ee eee 425 20 
Compost and manures: =29e 5: 4.52 ee ees oo 2 eee - 150 00 
Smralltoolsv= 25-8 Ses ee Re eee ae fe ee 70 20 
Students’ tools. -_--- RoE AS Lee AER OT S.A aan 299 20 
(Ofice-androther rooms?! ses) 525 =nee eee a eee 123 75 
‘Class Troon, 23. 2S! 5:22" ee ae ee eee 2a ae 952 50 
Greenhouse plants*=—* --.ee See eeeere Reet ose se 2,412 99 
Vegetable garden ._---------- (Re gs an ike Pe 2) 86 50 
Muscellaneous! 28s «42585252 eNeamemne 2s ees eee 96 10 
Dx periment statlonee= ae ae ae oe awe 1,052 26 
Greenhouseitoolsi¢=-2 2.22 "2 ce cee ae a eee 293 25 
-—-- 6,344 19 
‘Mechanical Department— 
@lassiroom and oflice equipmentie.—-—---- eee eee eee $4,489 26 
Machine shop. .=--2. 2-2 sie eee ee ee eee ee 10,080 57 
Woodshop. 2225225) ees.) Soe eee cee eee 2,406 05 
Blacksnuth shop-and foundry... ess see 1,891 92 
a 18,767 78 
‘Chemical Department— 
Rurniture; apparatus) and chemicals2=2s2-- == ss4-eeee= $10,538 41 
Expériment station <6. 269252 920 22 eegs esc thee 2,086 44 
12,574 85 
Physical Department— 
TatehrG See 8. 2... Le eee ee Se a $2,057 05 
Rlectsicity 2... . J... eee ee ee ee 3,267 15 
Sou dl: Sieh Ae FS ERY 011 ROC et (arc ee 315 10 
Mechantcsiand fixtures! 33445445 See ee ee = ee 2,185 12 
Heathe eit 226 205 ee ease eee ee 452 26 


—_—— 8,276 67 


Carried forward™ 0. 222 cee ue eee ss oo eee $410,572 74 


AGRICULTURAL COLLEGE 


Brouchts Ton ward): 2).5 2% Seen ees ee ao see Bore ao 
Botanical Department— 
Herbarium 
VIS SU Tia ete et eS, al A oe | eer 
Office and class apparatus 
Experiment station 


Mathematical and Engineering Department— 


Surveying instruments 
Telescope and accessories 
Furniture, apparatus, etc 
Photographic material 
Office furniture 


Library, exclusive of experiment station library— 


19,212 books and pamphlets 
250 Sunday school books 
Portraits and pictures 
Bumniture. 23:02 2-2. 22% 5 =. See Ree ee eee ese 
Experiment station library 


Veterinary laboratory—Museum furniture and apparatus 
Zoological Department—Furniture and apparatus 
General Museum—Collections and cases 
College hall furniture and English department 
Drawing 
Photographic apparatus and material 
Public parlor furniture, $191.86; hospital furniture, $20.75-_-- 
Club boarding association, 15 shares stock 
President’s office 
Secretary’s office 
Weather service 
Armory, furniture and equipment 
ANibbot) hall—Hurniture and fixtures]... --------- 32- = 2-4-6 a 
State Board of Agriculture rooms 
Farmers’ institute 


United States property held in trust— 


Two 3-in. rifled guns and equipments 
150 Springfield rifles, complete 
150 rifle equipments 
Reloading tools, chests, tarpaulins, etc 


ACCOUNTS 


900 75 


$38,524 00 
200 00 
853 00 
961 10 

3,597 60 


$3,955 64 
2.046 00 
17,150 50 
953 04 
"69 10 
266 00 
212 61 
300 00 
634 95 


$1,573 55 
2.250 00 
399 00 
288 69 
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$410,572 74 


9,241 33 


3,969 98 


44,135 70 


32,196 05 


$500,115 80 


$4,511 24 
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AGRICULTURE 


SUMMARY OF EXPERIMENT STATION INVENTORY. 


Lands donated to the Station— 


80 acres at Grayling, fenced and improved at cost --.. $1,850 00 
5 acres at South Haven, fenced and improved -------- 1,000 00 
Buildings— ' 
Experimentieed: barn 2-272 ok. ee Se ee $1,200 00 
Horticultural laboratory, experimental rooms ---_-__-_- 1,200 00 
Veterinary laboratory, experimental rooms-- --.---.--- 250 00 
(ADIAEY See cole eaes oe eee See aot eae ae ee 600 00 
HOrcingevhOusess 52sec. Scenes ee ee 1,500 00 
Beedle. 2 ane aon ee ce eee ee ate ae eee 100 00 
Subitaculty, building se 9522. Ses a ere ee 3,500 00 
Seediroomi ae 5h de eee oy ena 980 00 
Poultryshouse and wanrdsesosocne seme ne 2 eee 450 00 
Dairy room in agricultural laboratory -_._...--------- 250 00 
small poultry houseiandyards22 22 222_ = 285 sane esos | 250 00 
Storatesbarni.- 2.2 eee Ge Se ee 800 00 


Library and offices of director and secretary— 


TV Olsbooks#... 2... .e2 se se Se UA ees ae CI Re 
Furniture and mailing list in type__..--/==_2-___-___- 


Farm Department— 


$3,997 60 
457 00 


Officeiand seed woonte J i eee eee he $478 25 
Experimental barn and piocery 022-2 seeeeeeae ss. hee 90 60 
‘Tool all station bata. - Sol oo 20 2 ae eee eo aye Oe 253 90 
IROultt ys fe eo SS eee 323 60 
Day TOOMN a2 et oe Se ee oe ees 31 50 
Growineiero ps: =a et ele Ae eee Ses 110 00 
Stock. Mess A See Se ee eee et ae 440 00 
ANDIATY ene = oes See ce ie oe ae ee rm eeere ae ee eee 193 85 
Horticultural department— 
Office, furniture, implements, etc. ...-..._....-.-.---- $837 25 
One iteam 522s eee eee eee es ae 215 00 


Platinum aware: S20. se ieee. LS ee eee $210 00 
Glassware..- oe, 2 eee Ss) | Ee ee 457 74 
Urn tunesand. fixtures eee. - eee eee 149 50 
Miscellaneous c6 2/5 2p roe tas ao 123 55 
Chemicals. 22 nO ee 2. hae ee a Ce 42 30 
Instruments, balances and weights.__._..____._.-_--- 1,053 35 
Botanical department— 
Microscopes;andlaccessorieseee= =] ane ee eee $306 00 
Hurnituresands sundry apparatises = assesses] sees 142 11 


Veterinary department-—- 
Instruments and sundry apparatus___....__-----..--- 


Zoological department— 
Microscopes, cases, etc.--..------..- Pie Ce fs Rae hey eI 


$2,850 00 


11,080 00 


4,054 60 


1,971 70 


1,052 25 


2,036 44 


448 11 


1,450 31 


734 00 


$25,677 41 
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TaBLE No. 15—IJncome of the State Agricultural College from all outside sources from 
the date of its foundation to the present time. 


Year. 


From State legislature. 


For current For special 
expenses. purposes. 


7,755 50 
6,755 50 
30,686 80 
5,686 80 
16,068 32 


7,068 32 
43,720 50 
8,945 50 
23.723 OO 
10,526 00 


35,103 00 
22,617 OU 
* 44,040 OD 
39,752 50 
* 20,973 00 


* 27,172 00 
22,947 50 
22,947 AO 
18,862 5) 
18,862 50 


19,000 60 


Land sales, 
salt spring 
and swamp 
land grants 


$56,320 00 


592 49 
17,559 00 


1,320 02 


From U.S. Congress. 


Morrill act 
of 1862, in- 


Morrill act 
of 1890, sup- 


Hatch act 
of 1887, 


terest from | experiment | plementary 


land grant. 


station. |endowment. 


Total. 


2.720 93 
3,785 84 
7.175 €5 
11,059 06 
14,061 98 


14,446 14 
16,830 17 
15,172 86 
15 807 09 
16,978 22 


17,837 24 
211,935 25 
22,507 45 
30,749 60 
27,909 72 


29,770 40 
30,461 04 
+ £4,611 37 
32,408 60 
31,322 69 


32,360 64 
34,750 54 
34,948 12 
37 927 04 
44,527 26 


45,301 85 
44.037 25 
43,779 54 


6,652 25 
10,218 97 
9,407 80 
9,726 09 


16,156 61 
16,094 27 
27,608 38 
20,592 49 
67,617 96 


24,040 95 
36,671 56 
28,642 70 
48,467 19 
42,814 11 


29,984 17 
32,996 76 
52,988 72 
28,470 49 
38,730 56 


30,674 91 
72,366 70 
39,060 41 
63,319 55 
48,080 62 


65,060 90 
63,078 04 
68,849 57 
78.603 30 
67,306 19 


89,771 14 


99 312 35 
96,037 25 
98,479 54 


ee ee ee 


Totals_. 


$362,(83 60 | $548,687 74 


$101,082 47 


$704,240 59 


$150,000 00 


$146,000 00 | $2,014,093 96 


* Including appropriations for weather service. 
+ Oct. 1, 1856, to June 30, 1887, nine months. 
+ Including $5,000 for institutes and $1,000 for weather service. 
3 Including $5,500 for institutes and #1,900 tor weather service. 
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A SUMMARY OF THE RESOURCES OF THE STATE AGRICULTURAL 


COLLEGE, 
Farm, buildings and equipments, as per inventory on pp. 21-22._-.--.----- $500.115 80 
Agricultural College trust fund, from sale of lands of United States grant- 569,951 10 
Balance due on purchase money ‘‘ ‘S ‘“S ‘ * 70,841 75 
98,116.45 acres @ $5 peracre as yet unsold ‘* ‘* ‘“ oe ee aL 490,582 25 
320 acres @ $4 per acre yet unsold of swamp land grant_.._._...-_..----_-- 1,600 00 
GNGYITH son RO Sat rea Se aE, 7 | I 8 RS Oe ees $1,532,590 90 


The 98,116.45 acres yet vacant of the U. S. land grant are given in detail 
as located in the different counties in table No. 11, p. 16. 

The 320 acres of swamp land is what still remains unsold of a grant 
from the State to the college of swamp lands located in the township of 
Bath, in Clinton county. 

The present amount of the trust fund is taken from the last line of the 
fifth column of table No. 12, p. 17. 

The balance due on purchase money is reported by the Commissioner of 
the State Land Office, and consists of the total amount for which the Col- 
lege lands have been sold up to the present time, 7. e.: 


The total of the fourth column from the right in table No. 10, p. 15----..-- $693,930 92 


Less the payments made on these sales, constituting the trust fund__--_-_- 569,951 10 
$123,979 82 


And less balances unpaid on abandoned descriptions which have reverted 
to the State by forfeiture for non-payment of interest, as shown in the 
third column from the right, in table No. 10, page 15 --._.-------------- 53,638 07 


$70,341 75 


DEPARTMENT REPORTS: 


REPORT OF THE PRESIDENT. 


To the Honorable the State Board of Agriculture: 

I herewith tender my report, as President of the College under your 
control, for the year ending June 30, 1897. 

As I assumed the duties of my present position in March, 1896, my 
report for last year was necessarily very brief. 

Soon after taking charge of the College three very important and some- 
what radical changes were made in the policy of the institution, namely: 
the long winter vacation was changed from the winter to the summer 
months. A course for young women was outlined and adopted and Abbot 
Hall set apart for their exclusive use; it was decided to offer four special 
six-week courses during the winter. These changes had been under con- 
sideration for several years and seemed to meet the approval of the 
faculty, as well as many influential citizens of the State. 

During the early history of the Coliege students taught school during 
the winter vacation and thereby earned almost enough money to carry 
them through the school year. It was believed also that practical agri- 
culture could be studied to better advantage during the summer months 
than during the winter. This plan seems to have been well suited to the 
conditions prevailing at that time, but at the present time very few schools 
have short winter terms and in recent years only comparatively few of 
the students have found it convenient or profitable to teach during the 
winter vacation. It is believed, also, that students returning to the farm 
during the long vacation will be kept in closer touch with agriculture 
and wili be more likely to return to industrial pursuits after graduating. 
The experience of the first year testifies to the wisdom of this change. 
It has not resulted in students dropping out to teach or leaving college for 
the lack of funds. Only one student during the last year got leave of ab- 
sence to teach during the winter. It is believed that this change will 
result in great good to the College. 

It has been urged for a number of years that the College should offer 
to young women the same advantages that it has offered in the past to 
young men. It has been believed by many that what science has done 
for the farm and shop it can do for the home. With this in mind, a course 
of study for young women, covering four years of work, has been outlined 
and adopted. It affords an opportunity to acquire a thorough knowledge 
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of English, mathematics, history, literature, French, German, botany, 
chemistry, entomology, natural philosophy; but the distinguishing feature 
of the course is the emphasis it lays on home making. There is given, 
in addition to other studies, in the freshman year a very full course in 
cooking. The object of this instruction is to familiarize students with the 
most healthful, attractive, and at the same time economical methods of 
preparing such articles of food as are found on a well appointed table. A 
course of lectures in Domestic Science is given during the sophomore year. 
Students during this year also spend four hours per week in the sewing 
room. A thorough course is given in plain sewing, cutting and fitting. 
Millinery is given as an elective during the junior year. While the prac- 
tical work has been emphasized, it has not been the intention to despise 
what are called accomplishments. A thorough course in drawing; a 
course of lectures in the graphic arts; a course of lectures in the history 
of art with illustrations, and elective work in painting, are given. Two 
years of instruction on the piano, free of charge, are offered to young 
women who are pursuing the regular women’s course and not deficient in 
more than two studies. There is a chorus class free to all who may desire 
such instruction. This meets one hour each week for practice. In addi- 
tion to the three regular studies during the junior and senior years, young 
women elect work in one of the following courses: Floriculture, fruit 
culture, kitchen gardening, millinery, invalid cooking, dairying, poultry 
raising. This course is put on precisely the same footing as the other 
course and the graduate is given the degree of Bachelor of Science. About 
forty-five young women entered upon this course at the beginning of the 
year, and the indications are that it will become very popular and 
attract many students. 

The College, in its endeavor to keep in close touch with the agricultural 
interests of the State, has deemed it wise to offer to that class of farmers, 
both old and young, who cannot avail themselves of our long four year 
course, the advantage of special winter courses. Eighteen took the special 
six weeks course in dairying, fifteen live stock husbandry, ten fruit cult- 
ure and two floriculture and one vegetable gardening. They entered into 
the work with enthusiasm and expressed great satisfaction with the 
results. It is believed that these special courses will be very much appre- 
ciated by the farmers of the State. All these changes have met the high- 
est expectations of those who are responsible for the progress of the 
College. 

The attendance during the year was fairly good. There were enrolled 
during the year 342 regular students, 11 graduate students, and 45 in 
the special courses, making a total of 398. There was graduated in the 
class of ’97 the following, with the degree of Bachelor of Science: Amos, 
Walter G.; Cartland, Albert T.; Champion, Sadie D.; Dibble, Henry A.; 
Eastman, George N.; Elliott, James A.; Fulton, Sanford H.; Goodwin, 
William R.; Green, Edward C.; Hart, Herbert W.; Herrman, Charles F.; 
Howland, William S.; Laitner, Cass B.; McLouth, J. DeWitt; Munson, 
Lewis S.; Parker, George A.; Redfern, Scott J.; Rigterink, John W.; Rob- 
inson, Ernest A.; Sanderson, E. Dwight; Sedgwick, Earl H.; Shaw, 
Elwood; Simmons, Irving L.; Sobennikoff, Vadim; VanNorman, Herbert 
E.; Vaughn, Amy B.; Brown, Albert E.; Lewis, Fred W.. 

Master of Science, Charles P. Close, ’95. 
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The honorary degree of Doctor of Science was conferred upon W. W. 
Daniels, ’64, Professor of Chemistry in the University of Wisconsin. 

The general condition of the-College is good and the future prospects of 
the institution are bright. The best of feeling has prevailed in the Fac- 
ulty, and all seem determined to make the College meet the highest 
expectation of its friends. 

Very respectfully, 
J. L. SNYDER. 


AGRICULTURAL COLLEGE, Micu., | 
June 30, 1897. \ 


DEPARTMENT OF PRACTICAL AGRICULTURE, 


REPORT FOR THE YEAR ENDING JUNE 30, 1897. 


To the President: 


Sir—I have the honor to submit herewith the annual report of the 
Department of Practical Agriculture, for the year ending June 30, 1897. 
Cc. D. SMITH. 


CLASS INSTRUCTION. 


No change in the personnel of the teaching force of this Department 
has taken place within the year, except that the Board, at the request 
of the head of the Department, promoted Instructor H. W. Mumford to 
the Assistant Professorship. The division of work has been so made 
that the time of each instructor could be devoted to some special line, as 
far as the general work of the Department would permit. The instruction 
in live stock, the history of breeds, principles and methods of breeding, 
stock judging and general management of the flocks and herds, has been 
given by H. W. Mumford. A. A. Crozier, while nominally connected alone 
with the Experiment Station, has had the class work relating to field 
crops. The immediate supervision of the student labor and the laboratory 
work with soils has been placed in the hands of M. W. Fulton. He has 
also devoted a large part of his time to the study of fences, farm ma- 
chinery and dynamometrical tests. G. H. True has given the instruction 
in dairy work both to the students in the regular course and to the special 
students in the winter. To Clinton D. Smith has fallen the lectures and 
other instruction in stock feeding to the regular and special students, 
the general management of the student labor, the class-room work in 
soils during the summer term of 1897, the lectures in senior agriculture, 
the lectures and recitations in farm managements and accounts and the 
general management of the farm. C. 8S. Brooks, in charge of the poultry 
division of the Experiment Station, taught the sophomores and freshmen 
the principles of judging and managing poultry. 
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For the first time the long vacation has been moved from the winter 
to the summer, and I have to report the effect of the change on the work 
of this Department. By reason of this change this report will cover the 
work of four terms, namely, the closing term of the College year ending 
in August, 1896, as well as the three terms of the present College year. 

In the term ending in August, 1896, Mr. Crozier completed the lectures 
on farm crops with the class of 1897, and on soils to the same class. Lec- 
ture work without accompanying laboratory work on these two subjects 
is not satisfactory. No student can get more than the history of the 
crops and a knowledge of the underlying principles which govern their 
production from a set of lectures. The matters relating to their cultiva- 
tion and harvesting must be taught in the fields. For this reason, and 
because a study of the mechanical composition and properties of soil re- 
quire no previous scientific training, the freshman class took up the 
subject in the laboratory in the first term of their course. The students 
were given a sample of soil, of which they made a mechanical analysis 
according to the methods recommended by Prof. Milton Whitney, of the 
Department of Agriculture at Washington, to whom this Department 
is indebted for many valuable suggestions in planning this phase of the 
work. An examination of a variety of soils followed until an acquaint- 
ance was made with the physical characteristics of our most common 
kinds. This in turn was followed by a study of the adaptability of these 
different sorts of soils to the crops usually grown on Michigan farms 
and the methods of culture that should be recommended. 

The interest of the students was aroused at the beginning and continued 
unabated to the end of the term. The importance of the subject was 
recognized, and the practical value of the knowledge gained has been 
apparent in the later field work of the course. 

In the fall of 1896 the agricultural students in the class of 1898 brought 
to successful conclusion many experiments with field crops. This work 
was in addition to the detailed study of the various methods of planting, 
cultivating and harvesting the cereals and forage crops grown on the 
College farm. At least one afternoon of each week was spent in observing 
and considering the noteworthy events that had transpired within the 
preceding two days. Mimeograph notes were furnished, directing atten- 
tion in a general way to the localities to be visited, and awakening inter- 
est, but leaving to the powers of observation of the student the detection 
of the specific points to be noted. A simple performance of the work 
connected with growing a crop, without a frequent intelligent survey of 
the relation of that work to the success of the crop as a whole on the one 
side, and to the general farm work on the other, is but empiricism. To 
farther cultivate the executive ability and to give a clear insight into the 
management of the farm as a commercial venture, as well as to give 
experience in the thoughtful consideration of passing events and planning 
for future work, each student was sent out alone over the farm and re- 
quired to name in order the work he would have performed were he in 
charge. On his return his report was read and criticised by the instructor 
and class. 

Iam glad to report that the work in live stock is increasing in efficiency. 
The subject never fails to be interesting to the student, and the growth 
in power of observation and in maturity of judgment is so rapid that 
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the hours spent in this study are a pleasure as well as a matter of great 
value. The change in the schedule whereby the freshman class could be 
divided into two sections, each taking this live stock work for two hours 
in the forenoon for the first ten weeks of the term, made it possible for 
the teacher to meet a smaller number of students at one time than here- 
tofore and to carry on the work more satisfactorily for that reason. Ex- 
cellent as is the equipment of the College in this direction, the need is 
felt of representative specimens of still other breeds of both sheep and 
cattle. 


INSTITUTE WORK. 


The change of the long vacation from winter to summer renders it 
difficult for members of the Faculty to attend the Institutes without neg- 
lecting the class work. On the other hand, to keep in touch with the 
lives and experiences of practical farmers it is absolutely necessary that 
those teachers that have to do with the instruction in practical farm 
work should attend these meetings and become acquainted with the 
thought of the people. By so planning affairs that but two instructors 
were gone at a time from the Department, attendance at Institutes was 
made possible as follows: 

C. D. Smith at Hastings, Niles, St. Louis, Brooklyn, Grand Rapids and 
Flushing. 

H. W. Mumford at Midland, Roscommon, Grayling, Mio and St. Louis. 

A. A. Crozier at Harrisville, Allegan, Alpena, Coldwater, Albion, St. 
Louis, Tawas City, Muskegon, Fremont, Holland and Morley. 

G. H. True at Hastings, Benzonia, St. Louis, Copemish, Midland, Lake 
City, Rose City and Sherman. 

M. W. Fulton at Allegan, Holland, Fremont, Muskegon, St. John, Car- 
son City, Mt. Pleasant, St. Louis, Morley, Adrian and Hillsdale. 


THE SPECIAL COURSES. 


As announced in the catalogue the special courses began on the 4th of 
January, 1897, and continued six weeks. Seventeen students attended 
the course in dairy husbandry and fourteen that of live stock. For the 
former course equipment was provided for instruction along the line of 
home dairy work only and no attempt was made, therefore, to train the 
men either in cheese making or factory work of any kind. The milk of the 
College herd was supplemented by purchase in amounts varying from 
eight to nine hundred pounds daily. The De Laval, United States, Sharp- 
less and Mikado hand separators were in daily use. Part of the milk 
was set in either the Crystal creamery, made at Lansing, the Wilson 
creamery, made at Flint, Mich., or plain shot gun cans in a tank of ice 
water, in order that the students might become thoroughly familiar with 
all the details of cold deep setting, as well as the management of the 
separator. In the cream ripening and for churning and handling the 
butter, utensils were used similar to those which the dairyman, with a - 
small herd of cows, would use on his farm. Very satisfactory progress 
was made in this phase of the work and the young men in attendance 
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left the college fully competent to make butter under conditions obtaining 
in the home dairy. After the close of the course, many applications for 
men to manage creameries and cheese factories were received. These 
places we could not of course fill, because the students had not been 
accustomed to steam machinery. 

I very strongly recommend, therefore, that in the special course in dairy 
husbandry next season, provision be made for instruction in factory work, 
both in cheese and butter making. Notwithstanding the unfortunate 
experience of many Michigan communities with butter and cheese facto- 
ries, it is evident from the history of other states,as'well as of certain parts 
of Michigan, that progress in the dairy is the accompaniment of the 
establishment of butter and cheese factories. As long as the butter is 
largely made in private families, just so long will the State not be a 
leader in dairy matters. A uniform product can not be expected from 
such a system of manufacture. It seems the plain duty of the College 
to aid in the change of method of manufacture by educating men com- 
petent to manage factories successfully. A separate building suitable to 
this special purpose is urgently needed, but in its default the present 
rooms might be enlarged and used until a better equipment is forth- 
coming. 

The instruction given the special students in both the dairy and live 
stock courses, in the chemistry, botany and veterinary departments, was 
most eminently satisfactory, and contributed very largely to the value 
of the courses to the young men attending. 

In the special course in live stock husbandry the emphasis was laid 
on stock judging and the management of flocks and herds. By lectures, 
and work in the barn, the students were made familiar with many of 
the details of the successful breeding, feeding and management of cattle, 
sheep and swine. 


COLLEGE HERD. 


The tuberculin test was first applied to the animals of the herd in 
March, 1896, and again in August of the same year. All animals reacting 
were at once removed from the barns and kept entirely isolated from the 
-cattle barns and their occupants. The barns were then thoroughly dis- 
infected, under the supervision of the veterinary department. Notwith- 
standing these precautions, however, the application of the test in April, 
1897, revealed the presence of tuberculosis in several of the best animals 
in the herd, including the famous cows Belle Sarcastic and College Pogis. 

Excluding the tuberculous animals, now kept isolated for experimental 
purposes, there is upon the farm at the date of this report 40 head of 
thoroughbred animals, distributed among the different breeds as fol- 
lows: Shorthorns, 8; Galloway, 1; Red Polled, 2; Holsteins, 14; Jerseys, 
8; Brown Swiss, 4; Grades, 3. 

The herd of swine includes 13 Duroc Jerseys, 17 Poland Chinas and 
9 Chester Whites. 

The flock of sheep is composed of 57 Shropshires, 10 Hampshires, 6 
Oxfordshires, 7 Horned Dorsets, 3 Cotswolds, 1 Leicester, 4 American 
Merinos, 2 National Merinos, 1 Dickinson Merino, 1 Southdown and 3 
cross-bred lambs. 


32 STATE BOARD OF AGRICULTURE 


The distribution of crops for the season of 1897 is shown below: 


. Area | 
Field. acres. | Crop. 
| = 
Ve ee | Experimental plots. 
24 Small pasture lots. 
5 |_.........| 5 aeres Golden Dent corn and 1 acre beans. 
6 27.64 | 8 acres oats, 2 acres barley, 5 acres roots, 2 acres wheat, 1 acre flax, 9 acres 
forage crops. 
17.07 | Meadow. 
23.66 | Hathaway Yellow Dent corn. 


‘ 
8 
9 23.78 | Meadow. : 

0 | 23.55 | Varieties of wheat. 

1 23.95 | Meadow. 

zal 34.5 Pasture and hay, yield of latter 36 tons in barn, June 30, 1897. 
3 

4 


—— coo 


3 | 30. 3 acres potatoes, 27 acres meadow. 
20.9 | 6 acres experimental plots, 3 acres orchard grass, 3 acres millet, 8.9 acres corn. 
15 | 13.15 | Meadow. 
16 44.19 | Oats. 
BY hee ee oie Woods. 
Sass oo see Rough pasture. 


19, 20, 21 ese seers Woods. 


The report of the yields of these crops and the experiments connected 
with them will be made in connection with the report of the farm depart- 
ment of the Experiment Station in November next. 


IMPROVEMENTS. 


Drains have been extended in No. 16 to the wet places not reached by 
the drains laid in former years. New fences have been erected by stu- 
dents around field 15, the lane has been graveled farther south and the 
woodlots have been cared for according to the plans worked out and 
reported last year. 


REPORT OF THE DEPARTMENT OF HORTICULTURE AND LAND- 
SCAPE GARDENING. 


To the President: 


Sir—I submit herewith a report of the work of this department for the 
past year. 

The instruction in horticulture has been along the same lines as in 
previous years, except that the time allowed for it has been increased one- 
half term, and the arrangement of the course has been slightly changed, 
The lectures to the juniors during the winter term cover the subject of 
plant propagating, floriculture, and vegetable gardening. The growing 
of the plants from seeds and cuttings, and by means of layering, grafting, 
and budding, was carefully treated, and the subject thoroughly illus- 
trated. In the afternoon the students were given practice work in these 
same operations, either in the grafting-room or green-house. In flori- 
culture the methods of progagating and handling various house plants, 
as well as the more common crops of commercial florists, were treated; 
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also considerable attention was given to the construction of glass struct- 
ures of various kinds, including hot-beds, cold-frames, and small con- 
servatories, as well as of the larger forcing-houses. The college green- 
houses serve to illustrate this subject, and each member of the class was 
expected to prepare plans showing the arrangement of the house, as well 
as the details of construction. They were also required to make an esti- 
mate of the material required in the construction of the house, and the 
cost, and also to arrange a system of steam or hot water piping, for the 
heating of the house. 

During the last half of the term the subject of vegetable gardening was 
taken up, and the matter of growing vegetables, both for the kitchen gar- 
den and for market gardening, was considered. Among the topics treated 
were those of the soil and location for gardens, manures and fertilizers, 
the draining and preparation of the soil, and the planting and the care. 
of the leading crops of the garden. Some attention was also given to 
some of the more common insects of the garden, and the methods of treat- 
ing them. In the spring term, the first six weeks were devoted to the 
subject of pomology or fruit culture. In this the treatment was much 
the same as for vegetables, and an attempt was made to place before the 
students the methods used by our best fruit growers in planting and car- 
ing for their orchards. At the same time the matter of growing fruits 
for home use was considered. 

The remainder of the term was occupied with lectures relating to 
landscape gardening. The instruction was such as would enable one 
to lay out the grounds about a small home, or the farm house, and to 
plant them with the ordinary ornamental trees and shrubs. Considerable 
attention was given to the study of trees and shrubs best adapted to our 
climate. The members of the class were required to draw plans for the 
laying out and planting of the grounds of various sizes, as well as to pre- 
pare plans for a cemetery, school house and a small park. 

Although it had not been placed in the course for the year, several of 
the seniors wished to give additional attention to the subject of horti- 
culture, and to accommodate them a special class was arranged. The 
topics considered related for the most part to the matter of improvement 
of the varieties, and to the changes that take place in plants under vari- 
ous natural and artificial conditions. The juniors are also required to 
write an essay upon some subject relating to horticulture, which is also 
utilized as one of the essays required by the English department. 


STUDENT LABOR. 


Owing to the change in the course, the students now spend the first 
two years upon the farm, and for that reason the number assigned to this 
department has been comparatively small. Heretofore nearly all the 
labor upon the grounds, gardens, orchards and in the green-houses has 
been performed by the students; but as only one class is now thus as- 
signed and all of its members are occupied for a greater portion of the 
year in educational labor, it has been necessary to make considerable 
change in the handling of student labor, and to rely largely upon regular 
hired men for the purpose of keeping up the work of this department. 

5 
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During the year that the students work upon this department, an en- 
deavor is made to make them as familiar as possible with the performance 
of the different operations of horticulture, and, beginning with the open- 
ing of the spring term, they are assigned to such work as is required 
by the various crops. The large number of trees in the orchards, and the 
shrubbery upon the grounds, afford abundant opportunity for thorough, 
practical instruction in the methods of pruning the different varieties, and 
the planting of trees, and the sowing of the various garden crops which 
follows, occupies the time for several weeks. Just before the close of 
the summer term, the flower beds are prepared and planted, and in the 
autumn the same beds are cleared and used for the planting of the spring 
flowering bulbs. 

In the past the students have been here for most of the summer, and 
-it has been possible to give them practice work in nearly all of the opera- 
tions in horticulture; but in the future, owing to the summer vacation 
being lengthened, there will be something over three months during which 
the students will not be here, and it will be impossible to make the 
instruction as complete as heretofore. Owing to the fact that consider- 
able help will be required at that time, there will be an opportunity for 
such of the students as wish to make themselves proficient in horti- 
cultural work, to remain and not only secure the knowledge, but obtain 
money that will aid in paying their expenses during the balance of the 
year. Aside from the practical work in horticulture, considerable time 
is given to the study of the various species of the plants grown in the 
gardens and orchards and upon the lawn, and in the examination of the 
different varieties of fruits and vegetables that are best adapted to our 
climate. Attention is also given to the judging of fruit and to the 
preparation and arrangement of fruit for exhibition. 


THE SHORT COURSES. 


During the winter two short courses in horticulture were arranged. 
One relating to fruit culture and the other to winter vegetable garden- 
ing and floriculture. The number of students in fruit culture was sixteen, 
which was fully as many as were expected. The subject was treated 
largely by lectures, and embraced even more thoroughly than in the reg- 
ular course, the matter of planting and caring for orchards and small 
fruit plantations. Particular attention was given to the cultivation and 
care of orchards; to the spraying and the gathering and marketing of the 
fruits. In addition to the hour spent each day in the class-room, the 
students were required to devote at least one hour per day to reading 
along the lines treated in the lectures, and considerable time was also 
given to the discussion of the various matters relating to fruit culture. 
Practical work was also given in grafting, budding and the other methods 
of propagating plants, as well as to the pruning of the various orchard 
trees. 

The number of students reporting for the course of floriculture was so 
small that no special class was arranged for them, especialy as they 
wished to take the lectures in the course on fruit culture also. Arrange- 
ments were made by which they were able to attend the lectures given to 
the regular students in floriculture, and they were also given practical 
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instruction in the various operations of the green-house. We were fortu- 
nate during the continuance of the short course, to secure the assistance 
of a number of the leading fruit growers of the State, who spent each 
one day at the College, and delivered two lectures upon subjects relating 
to fruit culture. These were largely attended, not only by the special 
students in horticulture, but by the special students in stock and dairy 
husbandry as well as the regular students. The lectures of Roland Mor- 
rill, of Benton Harbor, upon “Commercial Peach Growing,” and R. M. 
Kellogg, of Three Rivers, upon “Small Fruit Culture,” were particularly 
valuable. 


ORCHARDS AND GARDENS. 


During the year 1896 the conditions were quite favorable for the pro- 
duction of fruit. The old apple orchard gave an extremely large crop, 
but the fruit was only of medium quality, owing largely to the fact that 
the trees were over-laden. About fifteen hundred bushels of the cider 
apples were sold, besides five hundred barrels of first quality apples, but 
owing to the large crop and small demand the price was quite low. They 
were readily sold during the winter and spring either at the College or 
in Lansing. The pear crop also was a good one, as was the cherry and 
grape crop. The small fruits were badly injured by the winter, and only 
a small crop was secured, while most of the European plums failed to set 
acrop. A large number of the American varieties gave large yields. In 
the spring of 1897 the prospects were excellent for crops of all kinds, 
except peaches, which were injured by the winter, although it was not 
expected owing to the large crop in 1896. The old apple orchard, in 
which nearly all of the trees are Northern Spy, blossomed profusely and 
set a fair crop of fruit. Good results were also obtained from the pears 
and plums, but the cherries did not give more than half a crop. The 
small fruits came through the winter in good condition, and the season 
was quite favorable for their growth, but at the time the fruit was 
ripening the weather was so hot that many of the berries dried upon 
the vines, although the ground was full of moisture. 

The weather of the early spring was quite favorable for the growth of 
vegetables and good results were obtained with nearly all of them. A1I- 
though the season was quite moist, we found the irrigating plant of con- 
siderable value in watering plants at time of transplanting and for fur- 
nishing water for the preparation of insecticides and fungicides. The 
aphides were quite troublesome during the spring, particularly upon the 
plum trees, and the warm, moist weather was very favorable for the 
growth of the fungi upon the fruits, but all yielded to the usual prepara- 
tions. 


THE GROUNDS. 


The past season having been unusually favorable for the growth of 
lawn grass, the results have been unusually good, and throughout the sum- 
mer of 1896 and the spring of 1897 they have, with few exceptions, been 
uninjured by the dry weather. It will, however, be advisable to insure 
against the effects of drought by providing an additional water supply 
sufficient to furnish water for the grounds about the dormitories, labora- 
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tories, and residences. The artesian well from which our present supply 
comes is now taxed to its utmost in warm weather, even though little 
watering of the lawns is done; but by providing another well the supply 
would be increased sufficiently to furnish all that would be required. 

During the year few changes have been made upon the grounds, except 
that a number of flower beds have been laid out and a considerable 
amount of shrubbery planted. Last fall the side drive leading from the 
Station Terrace to Howard Terrace was discontinued and private drives 
to the residences provided. During the spring the drive in front of Abbot 
Hall was also closed, and a considerable amount of planting was done 
about that building. In the winter we used the teams for hauling gravel 
with which to cover the drives, and they were thus greatly improved. 
In the past year a large amount of work has been done upon the public 
drive along the north side of the College premises, and the improvement 
has not only been of value to the public who use this highway, but also 
prevents a large amount of wear to the College drives, from heavy teams 
passing through, as they have kept outside of the grounds since the high- 
way was improved. 


THE GREENHOUSES. 


During the year the green-houses have been in charge of the florist, Mr. 
Thomas Gunson, who has occupied the same position for several years. 
Many of the palms and stove-plants purchased four or five ears ago 
have made an excellent growth, and have become very fine specimens. 
During the winter a large number of bulbs were forced for winter flower- 
ing; and the number of roses, carnations and violets grown in the house 
was somewhat larger than in previous years. At least twice eacb 
week during the session of the Legislature, bouquets of flowers were pro- 
vided for the desks of the President of the Senate and the Speaker of the 
House, as well as for a number of public functions at the Capitol. The 
grapery gave a large crop of fruit in 1896, and the crop now upon the vines 
is large and promising. This house, built from the better portions of the 
house torn down in 1892, has been very useful to the department in a num- 
ber of ways. 


INSTITUTES AND FAIRS. 


I attended the long fruit Institute at Shelby, and on each day gave a 
talk upon subjects relating to fruit culture. The remainder of my Insti- 
tute work was done during the summer, in attending short Institutes, at 
which I was the only one in attendance from the College. The first was 
held at Hudson and lasted one day, and brought out a large attendance. 
It was held in connection with a meeting of the Lenawee and Hillsdale 
Horticultural Society. The following day an Institute was held at Adrian 
in the same county, under the joint auspices of the Farmers’ Institute 
and the Horticultural Society. Later on similar meetings were held at 
Traverse City, Chief and Frankfort, and at Rollin, Adrian and Peters- 
burgh, in connection with the Farmers’ Institute Society of the respective 
counties. Although the meetings were held at a busy time for the 
farmers, the attendance in most cases was good and much interest was 
manifested in the meetings. Considering the small expense of holding 
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the meetings, the results have been quite satisfactory, and whenever it 
will be possible to hold meetings of this kind in connection with the 
regular meetings of some organized society, the plan can undoubtedly 
be continued with success. Messrs. Gladden, Dean and Gunsecn, of this 
department, spent from three to four weeks each in Institute work. Mr. 
Gunson and myself attended the Round-up at St. Louis, and took part in 
the meeting. 

This department made an exhibit of fruits and vegetables at the State 
Fair at Grand Rapids, and included in the exhibit a fine display of fruit 
from the Station at South Haven. The exhibit was in charge of Mr. Dean, 
who with myself aided in awarding the prizes for the fruit department of 
the fair. 


HORTICULTURAL MEETINGS. 


In December of last year I attended the annual meeting of the State 
Horticultural Society at Grand Rapids. The meeting brought out a large 
attendance and was particularly favored by the presence of a number of 
well known horticulturists from a distance, among them being J. H. Hale, 
of Connecticut, M. A. Thayer of Wisconsin, Professor Slingerland of Cor- 
nell University and Prof. John Craig of Ottawa, Canada. 

In June I attended the summer meeting of the same society at Grand 
Haven and of the West Michigan Fruit Growers at Holland. 


DISTRIBUTION OF FLOWER SEEDS TO THE PUBLIC SCHOOLS. 


With the hope of exciting an interest in the decoration of school 
grounds in rural districts, on the part of patrons, as well as teachers and 
pupils, arrangements were made in the spring of 1896 to distribute col- 
lections of flower seeds to such districts as asked for them, and agreed 
to report results as well as to give them good care. The number of 
applicants numbered more than five hundred, and to each of the parties 
who applied within the time limit set, a collection of twenty-five varieties 
was mailed, with a circular giving directions for preparing the ground, 
and planting and caring for the seeds. Although each of the five hundred 
and twenty-five teachers, and a similar number of directors, signed a paper 
agreeing to have a report made at the close of the season, less than thirty 
reports were received, and few of them came until after November first, 
the date at which they were promised. 

Of the reports submitted several spoke of partial or entire failures, due 
to causes beyond the control of the teacher or pupils, but most of them 
gave fairly favorable reports. 

When the seeds were sent out, in order to increase the interest, five 
collections of hardy shrubs and evergreens were offered to the schools 
making the best reports. These were awarded as follows: District No. 
8, Redford, Geo. Zeigler and Celia Rood, teachers; District No. 2, South 
Arm, C. H. Dewey, teacher; District No. 2, Sparta, Mrs. N. L. Vanzant, 
teacher; District No. 2, Boyne Valley, A. E. Farmer, teacher; District No. 
3, Springport, John McClelland, teacher. 

We append four of the reports, and would gladly print others did space 
permit. In District No. 2, Sparta, some half dozen reports were received 
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from the pupils and we give in full one of the letters acknowledging re- 
ceipt of the shrubbery. 


FLOWER-SEED REPORT OF DISTRICT NO. 8, REDFORD, WAYNE COUNTY, MICH. 


{ Preliminary Report by George Ziegler, Teacher in the Spring Term. | 


We received our seeds about May ist, and after studying the advice 
given as to methods of, and time for planting, we decided on May 16 as 
being most seasonable for all the seeds. 

Owing to some miscalculation in regard to program, etc., we were una- 
ble to fulfill our intentions until the 28d of May. On that day the pupils, 
together with such of the parents and friends as cared to attend, were 
invited to participate in the exercises. 

The children met at the school at the regular morning hour, for re- 
hearsing pieces and for decorating the school-room. 

This occupied most of the forenoon session, the spare time being spent 
in digging the flower-beds. 

After dinner the children and friends met at the school at 2 o’clock. 

The program was devoted to plants and flowers and was well rendered, 
both in music and declamation. 

After the completion of the exercises, we repaired to the flower-beds, 
which had been fertilized by rich, black, loamy ground taken from a gully 
bottom near by, and proceeded to plant the seeds. 

The following will show the arrangement of the beds: 

At the left hand side of the walk was a star, the five corners of which 
were planted with wild violets, the center with amaranthus, a circle of 
candytuft and a second circle of zinnias. 

To the right hand side was a crescent-shaped bed planted with pansy 
plants and other plants brought by the pupils. Farther to the right and 
slightly to the rear we planted some shrubbery. 

Again to the right and back we made an oval bed, planted thus: Cen- 
ter, amaranthus; first circle, calendula; second circle, asters; third circle, 
balsam; fourth circle, portulaca. 

Back of this a few feet is a heart planted thus: Center, gaillardia; 
first circle, calliopsis; second circle, petunia; third circle, mignonette. 

About a rod from the rear we made a circular bed, in the center of which 
we planted verbenas; first circle, poppies; second circle, eschscholtzia ; 
third circle, sweet william; fourth circle, phlox; fifth circle, French 
marigolds. 

The left side of the yard is smaller and is used for wood. This pre- 
vented us from making beds on that side. We did, however, plant the 
nasturtium seeds along the front fence on that side and at both front 
windows we planted the morning glory and cypress-vine seeds. 

Slightly back of the center of the right side we planted the sweet peas 
and sunflower seeds. 

The sweet alyssum seeds were lost. Each pupil was given some of the 
seeds to plant in order that all might feel an interest in them. We com- 
pleted the work by 5:30. 

The report of growth, etec., will be made by my successor. 

Truly yours, 


GEORGE ZIEGLER. 
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FINAL REPORT BY CELIA ROOD, TEACHER IN THE FALL TERM. 


Mr. Ziegler has given a full description of flower-beds, planting, etc. 
It remains for me to finish by giving report of the growth of the plants. 

Our school opened September 14, and many of the plants were still 
blooming. Asters, marigolds, sunflowers, phlox, petunias, balsams, 
morning-glories and nasturtiums continued to bloom freely for some little 
time. 

The sweet peas grew well, but were not kept picked as they faded, so 
did not bloom freely. 

The mignonette and verbenas did not grow well, and only a few plants 
were seen. 

The poppies, eschscholtzia, portulaca and candytuft were full of blos- 
soms early in the summer, so the pupils tell me. 

The amaranthus and calliopsis did very well; also zinnias. 

Our cypress vines did not do well as they were near the morning 
glories and were over-run by them and choked out. 

Our yard is well kept, and has been mown several times this season, 
and several of the pupils weeded and tended the flowers through vacation. 

We have collected seeds from as many as we could to use next season. 

The sweet william is in good condition for next spring. 

I enclose an article from the Moderator, which gives an account of our 
success at our fair, where we took first premium on displays of balsams 
and marigolds. 

Hoping we may be successful in securing one of the collections of 
shrubs, I am, yours, 

CELIA ROOD, 
Redford, Mich. 


REPORT FROM DISTRICT NO. 2, SOUTH ARM TOWNSHIP. 
East JornDAN, Miow., August 1, 1896. 


Horticultural Department, Agricultural College, Michigan: 


GENTLEMEN—Enclosed please find a plan of the flower garden of Dis- 
trict No. 2, South Arm township, Charlevoix county. The following is. a 
correct account of what was accomplished: 

To begin with, we had a schoolhouse situated in the midst of some tall 
sand hills; or rather at the foot of a hill on the north side much higher 
than the 50-foot flag staff, and another hill on the east side much higher 
than the house, while south and west is a low swamp. The building and 
yard were unfenced, and the yard became the pasturage of all the neigh- 
bors’ cattle. | 

The plan of having a garden was proposed and Arbor Day set as a time 
for a beginning. On that day all pupils brought tools—axes, spades, 
rakes, grub-hoes, fence post-hole digger and wheelbarrow, and proceeded 
to make a “general cleaning up,” lay out a garden, set posts for its en- 
closure and plant some trees. We did it. 

The posts were cut by the teacher and two boys and carried about one- 
quarter mile from the swamp on our backs. The borders between paths 
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and beds were made by laying small stones. They look very neat, sizes 
ranging with size of circles from 2 inches to 6 inches in diameter. One 
of the neighbors kindly loaned us his team, and four loads of muck from 
the swamp were placed on the garden. This was not half enough, how- 
ever, the garden is so sandy. The wire around fence was donated by the 
teacher. 

Five trees were set out on Arbor Day, but not having the wire for posts 
yet, a drove of cattle held a rampage among them on Saturday, destroy- 
ing three of them. One nice aspen still lives. We expect to set out more 
this autumn. Seeds were planted at the time stated, and received the 
best of care. The abundant rains helped to bring them up nicely, but in 
spite of our efforts the flowers seemed destined to a worse fate than the 
shade trees. In June great numbers of grasshoppers flocked to our gar- 
den, attacking first our most delicate and tenderest plants. The nastur- 
tiums and sweet williams were the last to go. The sunflowers, poppies 
and a few other plants still survive. Sods were cut and placed in the cor- 
ners of the garden and watered. They are doing nicely. We expect to 
try again next year. 

Very truly, 
C. H. DEWEY, 
Teacher. 


REPORT FROM DISTRICT NO. 3, SPRINGPORT. 


SPRINGPORT, Micu., October 5, 1896. 
o Dieal cgi boi ils 

Dear Srr—In conformity with the condition that we report the de- 
gree of success of our undertaking in the matter of growing flowers on 
the school lawn, I must first thank the Agricultural College for their 
very thoughtful act of distributing seeds. 

In preparing the ground and planting the seed, we followed the direc- 
tions as nearly as our circumstances would allow. 

One farmer very generously donated a quantity of manure, and the 
patrons of the school in general took a keen solicitude in our enterprise. 

Although the pupils of the school are mostly young, the interest they 
took in the work equaled my every expectation, and not one of them 
would even think of discontinuing the work we have begun. 

One very obnoxious difficulty we have met is that some unthinking 
people seem to have the idea that the flowers belonged to the public, and 
these acts of pilfering were very annoying, but the indignation of the 
patrons asserted itself, and I do not think we will be bothered by such 
acts in the future. 

Notwithstanding the excessive amount of rainfall and other drawbacks, 
our flowers prospered and excited the delight and admiration of all lovers — 
of the beautiful. 

Our beds lead directly from the highway, but next year we will have 
them nicely fenced, and the ground being broken, I think we will have 
much better success in the future. Our seeds are nearly all gathered for 
the fall, the children taking home what is not needed at the school, and 
next year will have beds for themselves at home. . 

I think with a little extra trouble, most schools that received your 
very generous seed offer could save a collection of seeds to give any 
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neighboring school that might wish them, and thus many more school 
lawns could be rescued from their wilderness of weeds and be made 
much more attractive, as well as congenial, to the pupils. 
Wishing to emphasize the fact that we have had a very decided suc- 
cess, I remain respectfully yours, 
JOHN M’CLELLAN, 


School District No. 3, Springport, Jackson County. 


REPORTS FROM PUPILS OF DISTRICT NO. 2, SPARTA. 
Sparta, Micu., September 17, 1896. 


L. R. Taft, Agricultural College, Lansing, Michigan: 


Dear Sir—We received the flower seeds in time to plant them. We 
did not plant them on the school grounds, as we intended to, on account 
of a new schoolhouse being built, besides we were afraid they could not 
be taken care of during the summer vacation, and so Mrs. Vanzant, our 
teacher, divided the seeds among the pupils. I had five kinds; all but one 
kind came up and were very pretty. 

Last Friday each one of the pupils that had seeds brought flowers to 
school, and we had a very pleasant time. 

We are going to gather the seeds this fall and divide again next spring. 


Yours respectfully, 
IVY FREEMAN, 
Sixth Grade. 


SPARTA, Micu., September 18, 1596. 


L. R. Taft, Agricultural College, Lansing, Michigan: 

Dear Sir—The seeds which our teacher received from you were duly 
planted with accompanying directions. 

We thought of different places for a garden, but finally decided to 
divide the packages of seeds among the children and let them plant them 
in their own flower gardens at home. This plan was thought best because 
it would be impossible to care for them on the school ground. I followed 
the directions for planting and they came up as their turns came. The 
mignonette was a very sweet-scented flower, and when brought into the 
house: would fill the room with its perfume. The California poppy was 
noted for its beautiful leaves. The phlox is such a beautiful flower that it 
ought to be called the “Queen of the Garden.” If there is only one flower 
in a garden, it ought to be phlox. The China asters grew well and had 
such pretty blossoms. Last week our teacher told us of your offer of 
reports, and I was one out of the sixth grade who was chosen to write a 
report. Wishing to be one of the favored schools, I remain, 


Truly yours, 
ERASTUS SMITH. 


42 STATE BOARD OF AGRICULTURE 


Sparta, Micu., May 4, 1897. 
L. R. Taft, Michigan Agricultural College, Lansing, Michigan: 
Dear Str—We received the shrubs that were promised for the best re- 
ports from flower seeds sent out by you last spring. 
We have them set out on the school ground, and they are doing nicely. 
Yours truly, 
ELLSWORTH BUCHANAN, 
A Pupil from Grade 6. 


ASSISTANTS. 


During the year Mr. Thomas Durkin has continued as foreman of the 
work in the orchards and gardens, having charge of the men and teams, 
and with Messrs. Gladden and Dean, assistants in the Experiment Sta- 
tion, has had charge of a large amount of the practical work of the 
students in fruit culture and vegetable gardening, while Mr. Gunson has 
given the instruction in practical floriculture. 

L. RaTArE 

Agricultural College, June 30, 1897. 


REPORT OF THE MECHANICAL DEPARTMENT. 


To the President: 

Sir—I have the honor of submitting the following report of work done 
in the Mechanical Department during the year ending June 30, 1897. 

The work in the class-rooms, drawing-rooms, etc., has been conducted 
according to the following scheme: 


FALL TERM. 


Seniors—Thermodynamics and Valve Gears by Prof. Weil. Experi- 
mental Laboratory by Prof. Weil and Mr. Smith. Steam Engine Design 
and Graphical Statics of Mechanism by Mr. Westcott. 

Juniors—Elementary Kinematics by Mr. Westcott. Machine Design 
by Mr. Smith. Metallurgy by Prof. Weil. 

Sophomores—Shop Methods by Mr. Leonard. 

All Classes—Shop Practice by Messrs. Leonard, Hoyt and Theadore. 


WINTER TERM. 


Seniors—Advanced Kinematics by Prof. Weil. Steam Engineering 


Laboratory by Prof. Weil and Mr. Smith. Advanced Machine Design by 
Mr. Leonard. 
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Juniors—Machine Design and Boilers by Mr. Westcott. 
Sophomores—Elements of Machine Design by Mr. Smith. 
All Classes—Shop Practice as in the Fall term. 


SPRING TERM. 


Seniors—Engineering Practice and Thesis Work by Prof. Weil. Origi- 
nal Machine Design by Mr. Leonard. 

Juniors—Strength of Materials and Testing Materials of Engineering 
by Mr. Westcott. 

Sophomores—Elements of Steam Engine by Prof. Weil. Elements of 
Machine Design by Mr. Smith. 

All Classes—Shop Practice by Messrs. Leonard, Hoyt, Theadore and 
Smith. 

No change was made during the year in the regular studies and exer- 
cises of the department, but it became necessary, however, because of 
the resignation of Prof. Chamberlain, to make a change in the apportion- 
ment of work among the instructors. 

On account of the change recently made in the time of holding the long 
vacation it was not found possible to build as much apparatus, or do as 
much in the way of repairs, during the past year as in the case of previous 
years. We have, however, during the past year, practically completed 
a ten-inch wood lathe, with iron bed, and also made a number of small 
tools. We have also thoroughly overhauled, and put in order, the shop 
sbafting, and repaired the pumps at the boiler house. At the present time 
our shop instructors and a force of students are engaged in making repairs 
and improvements in the various shops, and the work will be continued 
during the greater part of the summer vacation. 


The following are the more important additions by purchase since June 
30, 1896: 

Smith Premier typewriter. 

Reversible blackboard. 

Micrometer caliper. 

Starrett inclinometer. 

Olmsted miter box. 

Langdon miter box. 

Coffin averaging instrument. 

Houghtaling reducing rig. 

Slide rule. 

24 H. P. Olds gasoline engine. 

5 H. P. Olds vertical steam engine. 

6-inch Ericsson hot-air pumping engine. 

No. 3 Chief injector. 

Kinealy draught gauge. 

Anemometer. 

16-inch Hendy-Norton engine lathe. 

13-inch four-jaw independent chuck. 

100-lb. foundry ladle. 

Three foundry crucibles. 
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A few small tools have been added to our equipment in the blacksmith 
shop and foundry; in the wood shop a considerable addition has been 
made in the way of planes, chisels, etc. 

We have been particularly fortunate in being able to secure consider- 
able apparatus necessary for enlarging on the experimental work of this 
department. Also through the kindness of Thoman Bros., we have been 
able to arrange what constitutes practically an auxiliary laboratory for 
tubular boiler and Corliss engine work at Thoman’s mill, Lansing. At 
the present time we are engaged in making quite extensive alterations and 
improvements in the experimental engineering room. 

At the end of the summer term of 1896, Prof. Chamberlain resigned to 
accept a position as professor in the Lewis Institute at Chicago, and Mr. 
V. V. Newell resigned at the same time in order to enter the employ of 
Henry R. Worthington of Brooklyn, N. Y. Messrs. Chamberlain and 
Newell had rendered this department much good service and they carried 
with them, on their departure, the best wishes of their associates. 

Mr. W. 'S, Leonard and Mr. H. E. Smith were engaged as instructors 
in this department at the beginning of the past college year, and they 
have shown themselves to be able and efficient in their respective lines of 
work. 

During the past year a session of the annual convention of the Michigan 
Engineering Society was held at the College, and at the close of the con- 
vention the society adopted the following resolution: 

Resolved, That the Michigan Engineering Society hereby expresses its 
high appreciation of the technical training furnished by the great educa- 
tional institutions of this State, the University of Michigan, the Agri- 
cultural College, and the Mining School, and earnestly recommends to all 
young men, who have any branch of engineering in view as an occupation, 
to avail themselves of the advantages offered by these institutions. 

In conclusion I will say that it is gratifying to note that the members 
of the graduating class of 1896 are now generally employed in engineer- 
ing work, and are holding fairly lucrative positions. 

Respectfully submitted, 
CHAS. L. WEIL, 


Professor of Mechanical Engineering. 


AGRICULTURAL COLLEGE, MIoH., 
June 30, 1897, 


DEPARTMENT REPORTS 45 


REPORT OF THE STEAM AND WATER DEPARTMENT. 


To the President: 

Srr—I have the honor of submitting the following report of the work 
of the Steam and Water Department for the year ending June 30, 1897: 

Steam has been supplied for heating, pumping, dynamo and shop en- 
gines, as usual. 

Mr. E. A. Edgerton resigned his position as engineer on the first of 
May, 1896, and Mr. D. B. Baldwin was engaged to fill the vacancy on July 
6, 1896. 

The tank and feed pumps have been put in good order; new plungers 
and rings were purchased for the tank pump. 

The only other work of particular importance in the way of repairs and 
alterations done in this department, during the year, was in connection 
with the boiler settings and the main steam piping. All brick work was 
thoroughly overhauled and put in good order, and the piping arranged 
for running separate batteries of boilers at high and low pressure. The 
arrangement of the piping affords very satisfactory results. 

Attention is again called to the desirability of building a new coal shed, 
also of placing hose and nozzles in the several dormitories. It is recom- 
mended that suitable scales be placed at the boiler house for weighing 
coal and ashes. 

Respectfully submitted, 


CHAS. L. WEIL, 


AGRICULTURAL COLLEGE, MICH., Superintendent. 
June 80, 1897. 


REPORT OF THE CHEMICAL DEPARTMENT. 


President Snyder: 

The annual report of the Chemical Department for the year ending 
June 30, 1897, is herewith submitted. The year has been one of business 
activity and prosperity in the Chemical Department. We have never 
before had so many students or more satisfactory work. 

When the Chemical Laboratory was erected it was supposed that ample 
room had been provided for as many students as would ever gather in 
any term within its walls. But with the large influx of students and 
multiplication of classes, it is becoming a question how to provide work- 
ing space and elbow room for all the students in the laboratory, for suc- 
cessful instruction in chemistry cannot be separated from laboratory 
work. Now that the Woman’s Course comes in to claim a large place in 
the Chemical Course, the stress becomes greater. 

The nature and amount of work may be seen from the following abstract 
of the year’s work in this department: 
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CLASS ROOM LABORATORY WORK. 
FALL TERM. 


Organic Chemistry, Agriculturals. 
Volumetric Ananlysis, Agriculturals. 
Quantitative Analysis, Agriculturals. 
Meteorology, Agriculturals. 
Metallurgy, Mechanicals. 


WINTER TERM. 


Agricultural Chemistry, Agriculturals. 
Elementary Chemistry, Agriculturals. 
Elementary Chemistry, Mechanicals. 
Laboratory Work, Mechanicals. 
Laboratory Work, Agriculturals. 
Agricultural Chemistry, Special Students. 


SPRING TERM. 


Analytical Chemistry, Agriculturals. 
Laboratory Work, Agriculturals. 
Laboratory Work, Mechanicals. 
Elementary Chemistry, Agriculturals. 
Kitchen Chemistry, Woman’s Course. 


EXPERIMENT STATION WORK. 


The chemical work in the Experiment Station has been equally pressing, 
the time of the Assistant in Chemistry being fully occupied. <A part of 
this work may be outlined as follows: 

1. Fertilizer Analysis. The collecting in the open market of samples 
of all kinds of fertilizers offered for sale in the State, analysis of the same 
and tabulating the results for publication in the Bulletin for information 
of farmers and gardeners, demand a large amount of work and skill when 
we consider that some sixty specimens were collected. The fact that the 
fee for license to sell each fertilizer is $20 is an agreeable consideration. 

2. Analysis of milk, butter and dairy products from the Farm Depart- 
ment in solution of many practical questions, requires much and careful 
work. More than 100 specimens have been analyzed during the year. 

3. The analysis of grasses, fodders, silage, feeding stuffs of many kinds © 
required by the Farm Department, has brought a large amount of work. 
Some fifty specimens have been analyzed in this way. 

4. Analyses in smaller number have been made for the Horticultural, 
Bacteriological and Entomological Departments. 

5. Analysis of drainage water to determine the loss of manural matter 
from the soil. 


DEPARTMENT REPORTS 47 


6. Analysis of the water supply at the College in connection with ques- 
tions of the health. 


OUTSIDE WORK, 


By request, I attended the meeting of the American Society of Florists 
in Cleveland in August, 1896, to read a paper on the Chemical Tripod 
in Floriculture. The article was published in the American Florist and 
called out a long discussion as to the source of the ash elements in air 
plants, leading to the conclusion that air plants (Orchids) no less than 
soil plants require mineral matter for their successful and continued 
growth. 

In February, 1897, by request, I appeared before the Michigan legisla- 
ture and gave an address on the Cultivation of Sugar Beets in Michigan. 


FARMERS’ INSTITUTES. 


In December, 1896, I attended a long Institute at Shelby, giving a 

lecture on Agricultural Chemistry for four days in succession. 
On January 11, 1897, I attended the twenty-first anniversary of the 
first Farmers’ Institute held in this State, giving a history of Farmers’ 
Institutes in this State, their growth here and spread into other states 
and even foreign lands. Many of what may be called the charter mem- 
bers of the Farmers’ Institutes were present at this anniversary meeting 
and recalled the incidents of the first meeting. Gen. Pritchard was again 
the presiding officer, and gave life and dignity to the occasion. 

On March 3, 1897, I attended the Round-up Institute at St. Louis and 
gave an address on Sugar Beets. 

The Adjunct Professor of Chemistry devoted three weeks to work in 
Institutes, attending Institutes in Kalkaska, Harbor Springs, Traverse 
City, Copemish, Benzonia, Lake City, Hastings, Scottville, Chase and 
Hersey. , 

Respectfully submitted, 
R. C. KEDZIE, 
Prof. Chemistry. 
F. S. KEDZIE, 
Adjunct Prof. 
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REPORT OF THE DEPARTMENT OF BOTANY AND FORESTRY. 


To the President: 
Srr—I herewith submit my report for the year closing June 30, 1897. 
During the year students have received instruction in this department 
as follows: 


Freshmen in structural botany, sixteen weeks daily.............. 58 
Sophomores in systematic botany, fourteen weeks daily........... 30 
Sophomores in trees and shrubs, eleven weeks, three lessons per week 37 
Sophomores in systematic botany, an extra class, 4 weeks........ 6 
Sophomores in physiological botany, twelve weeks daily........... 36 
Juniors in weeds, grasses and farm crops, eleven weeks daily...... 36 
Seniors in parasitic fungi, fourteen weeks daily................. iG 
Seniors in preparing theses, three to sixteen weeks daily............ i 
Students in special course in horticulture, six weeks.............. 18 
Students in special course in dairying, six weeks............00.0% 16 
Students in special course in live stock, six weeks...... «Obl 13 

259 


THE HERBARIUM. 


An unusually small number of plants have been added to the herbarium 
the past year, owing to the reduction of money allowed the department 
for making purchases. 


MUSHROOMS AND TOADSTOOLS, 


The special feature of the year in this line has been the collection of 
Saprophytic fungi, popularly known as mushrooms, toadstools, and the 
like. This is of especial interest in an economic way, since many tons 
of good food, as valuable as beefsteak, go to waste in this State, simply 
from a lack of knowledge to enable the farmer and others to distinguish 
the edible from the poisonous. By means of this collection, already con- 
siderable interest is manifested in several portions of the State. Thrifty 
societies of enthusiasts have been formed at Grand Rapids and Flint. At 
the former place Professor Wheeler gave a lecture on such fungi, 
and from Flint came a special messenger at two different times, Dr. J. N. 
Buckham, to see and learn all he could of our collection and methods of 
work. A considerable number of enterprising people of Lansing have 
learned to collect and eat this excellent food. 

Instructor Longyear has paid a good deal of attention to this branch 
of the work during the past year and a half, and Professor Wheeler also 
has been able to devote some time to collecting and identifying. 

At Ann Arbor, before a meeting of the State Academy of Science, Mr. 
Longyear presented a paper from which I quote liberally. “It was soon 
found necessary to observe the color of the spores of the Agaricinee, and 
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this is done while the specimens are yet fresh. We have succeeded in 
securing good spore-prints in the usual manner by carefully removing 
the pileus and placing it gills down on a piece of gummed paper and 
covering the whole with a bell jar. The process usually requires from 
twelve to twenty-four hours. White paper is used for all specimens hay- 
ing colored spores, and black paper for those having white or colorless 
spores. The moisture of the fungus is usually sufficient to soften the 
gum on the paper so that the spores are held when dry. The spore prints 
are also accompanied with drawings of a vertical section of the fungus, 
thereby showing the width of the gills and their relation to the stipe, 
besides other features of the specimen which often determines its generic 
position. Notes are also taken of odor, taste, colors, etc., of the specimen 
when fresh. 

“Our collections are arranged in interchangeable pasteboard trays, one 
inch deep and varying in size from four and one-half by six to nine by 
twelve inches. These are temporarily placed in wooden trays which will 
just contain four of the largest pasteboard trays. We have been able 
to collect during every month of the year and have secured many speci- 
mens of such genera as Polyporus, Polystictus, Fomes, Stereum, Corticium, 
Peniophora, and allied genera, since the first snow came. Some species 
of gill fungi also persist throughout the winter ready to take advantage 
of every warm day. Among the most persistent are those belonging to 
the following genera: Lenzites, Schizophylum, Pleurotus, Collybia, and 
Mycena in the white spored, and Crepidotus in the yellow spored sections. 
The most tenacious species are those that grow on wood. Not a few 
species belonging to the Hydnez and Tremellinez are also available to 
the winter collector. Among some of the notable specimens which were 
secured last season may be mentioned a plant of Lycoperdon giganteum 
weighing, when fresh, seven pounds ten ounces and measuring forty-five 
inches in circumference, while compared with this are some specimens of 
Geaster minimus, a star puff ball, weighing only a few grains. The 
moist, warm weather of 1896 also brought out some very large specimens 
of gill fungi. Among the attractive species we have a large tray of the 
bright red Polyporus cinnabarinus, brought from Lewiston, Montmorency 
county, by Dr. Beal when on Institute work. This grows on canoe or 
paper birch. 

“We have between two hundred and fifty and three hundred species of 
Basidiomycetes, representing ten of the thirteen families of this group 
and covering nearly seventy genera. The indentification of this material 
is the most serious problem that we have encountered. This is partly 
due to the meager literature on the subject in the United States. The 
North American Fungi of Ellis and Everhart have aided us much, and 
we are also especially indebted to Prof. Chas. H. Peck of the New York 
state museum for the identification of some of this material. The reports 
of this botanist have been of much assistance to us. 

“That this subject presents an economic as well as a scientific side is 
becoming more clearly recognized. While mushroom eating has been 
practiced for many years, yet the persons indulging in this semi-hazardous 
practice almost invariably confine themselves to the ascomycetous morel 
or.the common mushroom, Agaracus campestris. All others are called 
‘toadstools’ and considered poisonous. But the progressive fungus eater 

yi! 
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will not be satisfied to confine himself to these two forms, but will enlarge 
his list to at least a score of species suitable to cater to his wants. The 
gnawed remnants of Polypori found on stumps and logs during the winter 
seem to attest to the high estimation in which some of these fungi are 
held by the squirrels. Many pounds of fairy-ring mushrooms, Marasmius 
oreades, grew on the College campus last season and were eagerly sought 
for by people from the city of Lansing. No doubt many persons are re- 
strained from the use of these plants as food through fear of the poisonous 
qualities of certain species; and, while this fear has been a safeguard 
against accident, it has also been the means of depriving these persons 
from a food of palatable and highly nutritious qualities. While care is - 
necessary in the collection of mushrooms for food, still one can learn 
with careful observation to readily discriminate between species so that 
the deadly Amanita and its noxious relatives may be avoided. 

“The handsomely illustrated book, ‘Our Edible Toadstools and Mush- 
rooms,’ by the late Hamilton Gibson, is doing much toward popularizing 
the eating of mushrooms among those who have access to the book. The 
forty-eighth report by Prof. Peck, recently received, should be mentioned 
in this connection, as it contains many illustrations and descriptions of 
edible fungi found in the state of New York. A smaller work of similar 
character by Julius A. Palmer, Jr., is also a desirable book for those 
wishing to become familiar with the commonest forms of edible fungi. 
The scientific side of the subject is a field which seems to have been but 
little worked in our State, although our woods and fields and even our 
dooryards can furnish abundant material. A surprising number of species 
can be found in a limited area. Very much the larger part of our collec- 
tion has been made in a piece of woods about seven acres in extent lying 
a little north of the College campus. It’ is our intention to continue 
making a careful study of these plants in our county and State, and we 
should be pleased to communicate with persons interested in this subject. 
We will endeavor to identify specimens sent us.” 

There have been added the past year flowering plants, ferns and their 
allies from: 


Aas deller, Adah: Plants o9s'nso) sie sacle veiw vagiete ees Gast ee ote 330 
S. B. Parish, plants of southern Californid.....:....... ... aa 106 
A. di. Curtiss, series 4, of Hlorida,. 2. <.20 «1 ....« ene ee 200 
Ci G. Pringle, Mexican splants..c). }).:. cock. wt siraneiene ee 300 
C.K, Dodge, Port Huron and vicinity.,.... ..o+...:ls1 seen 158 
J. M. Holzinger, Carices from Pike’s Peak. .:.). 2... «.))oee eee 16 
LL. H. Bailey, Carices, desiderata.,. oa. %<.. 0 « «eels « se ieee ee 20 
H. C. Skeels, plants, from, Delavan, WiS8:)..4,..5.4-) 4 33 
Miss E.J..Cole, Colorado. plants..; 0c fash ages ane ee 6 
GF. Baker, Colorado plants....... 4. \- ssi bn ee ceieha ale eee 43 
C.A. Davis, plants from Huron.county..,... }034.- joc ee 62 
H..H. Rusby, plants from South America... ic. +s) ee 30 
Collections of plants at the College, mostly desiderata............ 100 
A. A. Crozier, collections in Mexico and New Mexico...... "hae 150 
C..D., McLouth, plants from’ Muskesomed.. .. sis... .. 12... eee 40 
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MOSSES. 
eaenomall; from, southwest wWmited. States ccs ce. sche sass ss ot 51 
Pee PEF CEE C OMY aO tit sapeeeteletes acta aut ile ce Sig arebiel Ceara dia whe. cee a ees 60 
ial 
Fung? 

PUNO A DMITOPE (6 «5 5.00. «so» « , gaereen ERNIE ME UAE Wa EE 100 
eee UMS COTM UUISY SOc. . «os: aicdt SRM CTs e ete ia soe ye Wake ve aud) ohia eon eke ues 100 
BMRB CeaTUC EL OUWVELY, Sis «:. = «. «Xi, MRCS ROG sh bas serait maga ohhh ade “cpa ame 31 
Collections in vicinity of the College, parasitic species............. 50 

Collections in vicinity of the College, saprophytic species, with many 
CCUG ALES aie oper 5 ic. s 5. <i «m/s, ce EERE ane, citaveia erick fe tal ecah cue ex ores Lara 300 
581 

Lichen. 
wimnines,-Waillianis and Seymouls2.smae. 4 vel we Se 42 
“Alger 
Collins, Holden and Setchel, 5th and 6th, Fase... cece, .. 100 
J oa het AB enis hs BER. < ftectre wit: esis} A eee ee Dean ata hi eee 100 
Omri s, | Bboy | defy Niaes Moye wh. Die ates aude Bee ae rman aeons ae 50 
250 
Total additions the past year......... chapel crea als 20 as earn ei 2,578 
GENERAL SUMMARY OF PLANTS IN THE HERBARIUM, 

Hilowerine plants. (SPOrmacoplyital) jes ro. «tuys pairo sony si'atin, ve thems Maen alee 49,158 
Merns/and their allies: (Pteridoply ta) iis. «,2/ssjoerses kein asx ape olden he 1,106 
Mosses,and. Liverworts .(Bry. Opi yi) x: 2%..v0ls ses «tied sps.ank ioestess soe 1,867 
SETS TA st, Fs int Semun <aodey onchensdey tismnee Ca Racy acione Govt AGicaai er aa ee 1,061 
MEST api coi cave ak ok ish cueth ah hhc AA AMIR oA ang So, Oa en aes ite 8,721 
BAMLEOES: lise ts N85 Syed) 255 AL eV ON cay AE etegt RAS tye! loath ree eet As, ST eer eee 645 
Tata momben inthe. Der Wary yar.) cGeid ca apoh tho obend (aie vanes doi 62,558 


LARGE DRAWINGS. 


During the spring term we were able to arrange the work of the depart- 
ment so as to allow Mr. Longyear to devote most of his time to preparing 
large water-colored drawing on muslin. Most of these cover points of 
especial economic importance, such as representations of the life history - 
in detail of corn smut, wheat rust, wheat smuts, the various fungi that 
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blast the hopes of the grower of apples, peaches, plums, cherries, melons, 
beans, tomatoes, potatoes, and other cultivated plants. 

These drawings are not simply copies of other drawings, but in all cases 
are made from original sections, cultures and full-grown specimens. 
They are as good as anything I have ever seen in use by any botanist, and 
to us they are especially valuable for instruction in special courses at 
the College and at Farmers’ Institutes. 


THE BOTANIC GARDEN. 


This area along both sides of the brook consists of two acres; another 
acre near the boiler house is devoted to grasses, other forage plants, and 
weeds. In all there are a little over 1,800 species of plants found growing 
there. 

I present here the substance of two papers which were read at meetings 
in Detroit, last August: 


*In managing a small botanic garden for the past twenty years, my 
attention has often been forcibly called to many peculiarities of plant 
growth. An attempt has been made to grow well in suitable spots in the 
open air over 2,000 species of hardy plants. These plants were collected 
in Michigan and elsewhere, from woods, river bottoms, marshes, swamps, 
open fields where the soil was wet, dry, loam, muck, sand or clay. Consid- 
erable knowledge has been gained in person by digging plants in their 
native haunts and by transfetring them at different seasons of the year 
from one portion of the garden to another. 

Many years ago I started out with the thought somewhat vaguely fixed 
in mind that I might find a spot congenial to each species and there plant 
a patch of it and it would thrive for all time to come, or at least for my 
time. Most of the plants started well and thrived remarkably in their 
new homes which I had selected, but after two to six years or longer, 
many of them began to show signs of failing or died outright, notwith- 
standing all other species of higher plants in each case were diligently 
kept from intruding, and usually some fertilizers were employed. Neither 
were the plants in the patches allowed to crowd very closely, for they 
were thinned as occasion seemed to require. 

I learned long since that there is no such thing as planting once for all 
time. There is no such thing as stability, for plants need a change sooner 
or later and will have it or perish. 

After a few years plants of the mint family of thirty to sixty species 
began in numerous cases to show lack of thrift. The ground was clogged 
with thick mats of rootstocks starving for more room. They were thinned, 
but still they dwindled. A number were affected with rust and other 
fungi, and numerous insects had learned where to find them—in 
fact, seemed to have settled down to live in that bed of plants. The fol- 
lowing plants, especially, failed or died in the middle of each plot, and 
the healthier portions were to be seen about the margins where root- 
stocks had encroached on new soil: | 

Glecoma hederacea, Lycopus sinuatus, Lycopus Virginicus, Mentha Cana- 
densis, Monarda didyma, Nepeta Cataria, Vleckia nepetoides. 


*[ Read at the meeting of A. A. A. S., held in Detroit, August, 1897.] 
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The plot of wild asters and goldenrods in like manner has recently 
suffered much from certain insects working at the roots, as well as at 
the tops, and several parasitic fungi have injured some of them. Insecti- 
cides have been employed, still, from one cause or another, after a few 
years, several species have been lost. In some instances it appeared to 
be due to unfavorable weather. 

A number of species of sunflowers (Helianthus) were nearly destroyed 
by rust and mildew, and some patches became nearly extinct, where the 
roots had slowly fed over the ground. A thrifty piece of iron-weed 
(Vernonia) five or six feet in diameter nearly all died last year, as a hint 
that a new place was needed. A little on the spreading margin was left 
alive. 

After growing four years in nearly the same place, a thrifty piece of 
Euphorbia dentata, an annual brought from central Indiana, all succumbed 
to a rust, and Huphorbia nutans is likely to do likewise. I will say that 
I have lately found a couple of healthy plants of Huphorbia dentata 
near where the patch was located several years ago, and healthy plants of 
Huphorbia nutans can be found in isolated places. 

I have within twenty years seen numerous patches of shepherd’s purse 
become nearly extinct on account of attacks of Cystopus candidus, and 
patches of knot grass nearly exterminated by rust. In some of these 
localities a new crop, after a few years, sprang up where the ground had 
been plowed. 

Where things have gone on in a rather monotonous way for some years, 
certain insects settle dow n, live and thrive; meadow mice, “moles, squirrels, 
rabbits, muskrats—all learn the way, and the longer a ‘plant remains in 
one place in considerable quantity the more it is likely to be disturbed 
by some of these enemies. As previously observed, the same may be 
said of all sorts of rusts, mildews, microbes and the like. 

In mellow soil, such as the following plants delight in, the rootstocks 
{in a few, the roots) run rampant in every direction, encroaching on other 
plants and producing a mixture of species sometimes difficult to untangle. 
Most of them are the pest of gardeners. Here are thirty-seven of them: 

Agropyron repens, Apios (tuberosa) Apios, Apocynum cannabinum, 
Aristolochia Clematitis, Asclepias Sullivantii, Asclepias Syriaca, Bocconia 
cordata, Capriola (Cynodon) Dactylon, Carduus (Cnicus) arvensis, Carex 
riparia, Carex trichocarpa, Convolvulus Sepium, Coronilla raria, Cyperus 
rotundas, Linaria (vulgaris) Linaria, Lycium vulgare, Lycopus sinuatus, 
Lycopus Virginicus, Lysimachia Nummularia, Lysimachia quadrifolia, 
Lysimachia (stricta) terrestris, Mentha piperita, Mentha (viridis) spicata, 
Onoclea_ sensibilis, Onoclea Struthiopteris, Poa pratensis, Populus alba, 
Reseda lutea, Robinia hispida, Robinia Pseudacacia, Robinia viscosa, 
a latifolia, Stachys palustris, Teucrium Canadense, Thermopsis 

Caroliniana, Tussilago Farfara, Tussilago Petasites. 

In our botanic garden, to keep some of these plants within reasonable 
bounds, they were placed each within a piece of old smoke-stack a foot 
and a half in diameter and about two feet deep. Some of the plants do 
very well this way, but several of them leave the center vacant and run 
around the edge of the enclosure, reminding one of uneasy animals in a 
cage, while the Canada thistle thrives, putting its roots down deep into 
the soil. The first you know, these roots of the thistle run under the 
iron hoop and new plants pop up serenely from two to five feet distant. 
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Plants that run around the margin are Stachys, Teucrium, Aristolochia 
Clematitis, while feeble plants of Linaria Linaria, though in rich earth, 
failed utterly last season. We had to change the soil and put in new 
plants to keep the stock good. They are impatient of restraint and want 
to ramble about at will, as plants almost seem to have a will. 

The following twelve perennials among others in the garden have failed 
more or less or died, especially in the middle of the patch: 


Loltonia asteroides, Coreopsis lanceolata, Glecoma hederacea, Helianthus 
giganteus, Helianthus grosse-serratus, Marubium vulgare, Rudbeckia speciosa, 
Scrophularia Marylandica, Spathyema fetida, Uvularia perfoliata, Viola 
lanceolata, Vleckia ( Lophanthus) nepetoides. 


Here permit me to quote a little from a paper presented at the recent 
meeting of the Society for the Promotion of Agricultural Science: 


“It is very instructive to note how much better many of the weeds thrive wher 
they get away from the spots where they have been confined for two to six years. 
Seedlings of Dutura Tatula are larger in the bed of Plantago major than they are 
in their own bed where their parents grew. After three years the plantain men- 
tioned has nearly run out, and Amaranthus albus has entirely disappeared. Ohe- 
nopodium album grew finely for a couple of years, but of late has made a small dis- 
play, and has suffered from the attacks of insects and probably from other causes.. 

Panicum Crus-galli behaved like Chenopodium, and has had a hard time of it, need- 
ing considerable attention. Barnyard grass likes the best that can be got, and if 
it can’t get that, will go into a rapid decline. 

The seedlings of Polygonum Persicaria are feeble this year and are overtopped 
by intruders trom adjoining plots, such as ragweed and prickly lettuce. 

Chenopodium glaucum doesn’t seem very persistent for a plant that ranks among 
the weeds, but it shies off from its home ground as though searching for fresh 
fields. Thlaspi arvense is very feeble, and, like the last, seems to be hunting for a 
soft place that just suits it. Polygonum aviculare grows near the foot-path about the 
doors of dwellings, and thrives with abuse, seeming to enjoy tramping upon by 
feet, but in my plots, I have difficulty in growing it. Insects prey upon it; rust 
causes it to dwindle and disappear. Motherwort grows rank, four feet high near the: 
barnyard fence, and the flowers are covered with bees, but when kept several years. 
in the same bed it goes off into the sulks as though neglected. In moist, rich and 
mellow soil Cyperus esculentus grows luxuriantly for a couple of years, and after that 
makes little display, as though tired out and pining for something new.” 


Almost every one has seen or heard about fairy rings often seen in 
lawns or old pastures. Here some species of fungi, such as Marasmius 
oreoides and others, spread out a foot or so each year, more or less, in the 
form of a circle, killing or weakening the grass where it grows. These 
plants seem to require a fresh place for growth each year. 

Marsilia quadrifolia and the wild rice (Zizania aquatica) have often 
been driven from the pond to the extreme margin and sometimes above 
the edge of the water by some insect, crustacean or snail. Beyond the 
reach of these enemies they thrive well from year to year. During the 
winter of 1894-95 the ice on the pond was solid and of unusual thickness 
for many weeks. The loss of air, with the cold or something else, caused 
the death of all the fish and most likely many of the other small animals. 
The following summer Marsilia and wild rice spread out and grew in the 
water as never before nor since, for their enemies had been killed. Pringle, 
in notes on Mexico, speaks of collecting grasses beneath the thorn bushes, 
where they had not been reached by cattle. 
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Wallace, in his work on Darwinism, says: 


“People do not see the constant and daily search after food, the failure to ob- 
tain which means weakness or death; the constant effort to escape enemies; the 
ever-recurring struggle against the forces of nature.” 


This statement, made with reference to animals, seems to apply equally 
well to plants. Again I quote from Wallace: 


“It is not so commonly known that if a garden is left to become altogether wild, 
the weeds that first take possession of it, often covering the whole surface of the 
ground with two or three different kinds, will themselves be supplanted by others, 
so that in a few years many of the original flowers and of the earliest weeds may 
alike have disappeared. This is one of the very simplest cases of the struggle for 
existence, resulting in the successive displacement of one set of species by another; 
but the exact causes of this displacement are by no means of such a simple nature. 
All the plants concerned may be perfectly hardy, all may grow freely from seed, 
yet when left alone for a number of years, each set is in turn driven out by.a suc- 
ceeding set.” 


DeCandalle says: 


“All the plants of a country are at war with each other, each one struggling to 
occupy ground at the expense of its neighbor.” ; 


Again from Wallace: 


“Besides this direct competition, there is one not less powerful arising from the 
exposure of almost all plants to destruction by animals. The buds are destroyed 
by birds, the leaves by caterpillars, the seeds by weevils; some insects bore into the 
trunk, others burrow into the twigs and leaves; slugs devour the young seedlings 
and the tender shoots, wireworms gnaw the roots. Herbivorous mammals devour 
many species bodily, while some uproot and deyour the buried tubers. 

“Besides having to protect themselves against competing plants and against 
destructive animals, each species can sustain a certain amount of heat and cold, 
each requires a certain amount of moisture at the right season, each wants a 
proper amount of light or of direct sunshine, each needs certain elements in the 
soil. The struggle for existence in plants is threefold in character and infinite in 
complexity. 

“We must not overlook the fact so well established that one of the greatest 
points to be gained by migration, is to enable the flowers of different stocks of a 
species to be cross-fertilized and thereby improved in vigor and productiveness. 

“No doubt many of these facts are familiar to you, if so, all the better, for we 
can then discuss their meaning to greater advantage. They teach emphatically 
some of the good reasons for a rotation of crops, which means new fields for old 
or for new plants. As Lubbock says in his “Flowers, Fruits and Leaves”: 
‘Farmers have found by experience that it is not desirable to grow the same crops 
in the same field year after year, because the soil becomes more or less exhausted. 
The powers of dispersion possessed by many seeds are a great advantage to the 
species. Moreover they are also advantageous in giving the seed a chance of 
germinating in new localities suitable to the requirements of the species.’ ” 


People often think of animals as traveling from place to place, but for- 
get that plants can travel as well. By an almost infinite number of de- 
vices seeds and fruits of plants fiee from the parental spot on the wings 
of the wind, float on currents of ocean, lake and river. They are shot 
by bursting pods and capsules in every direction. With hooks and glands 
they cling to the coverings of animals. Allured by brilliant colors, birds 
and many other animals seek and devour the fruits of many plants, the 


56 STATE BOARD OF AGRICULTURE 


seeds of which are preserved from harm by a solid armor and are soon 
sown broadcast over the land ready to start new colonies. Nuts are 
often carried by squirrels, a few in a place, for many rods and there 
securely buried. By a slow process which amounts to considerable in a 
few years, many plants send forth roots, rootstocks, stolons and runners, 
and thus increase their possessions or find new homes. 

The various devices by which plants are shifted from place to place is 
not merely to extend and multiply the species and reach a fertile soil, but 
to enable them to flee from the great number of their own kind, and their 
enemies among plants and parasitic plants. The adventurers among 
plants often meet with the best success, not because the seeds are larger 
or stronger or better, but because they find for a time more congenial 
surroundings. Our weeds are good illustrations of this point. They are 

carried for long distances by man and by him are planted in new ground 
that has been ‘well prepared. Every horticulturalist knows that apples 
grown in a new country, if suitable for apples, are fair and healthy, but 
the scab and codling moth and bitter rot and bark louse sooner or later 
arrive, each to begin its peculiar mode of warfare. Peach trees in new 
places remote from others are often easily grown and free from dangers, 
but soon will arrive the yellows, borers, leaf curl, rot, and a number of 
other enemies to combat. For a few years plums are grown without 
danger from curculio or rot or shothole fungus. It has long been known 
that the surest way to grow a few cabbages, radishes, squashes, cucum- 
bers or potatoes is to plant them here and there in good soil at consider- 
able distances from where any have heretofore been grown. For a time 
enemies do not find them. I have often noticed that while pear blight 
decimated or swept off large portions of a pear orchard, a few isolated 
trees scattered about the neighborhcod—many neighborhoods—usually 
remain healthy. The virgin soil of the Dakotas produced at a trifling ex- 
pense healthy, clean wheat, but it was not long before the Russian thistle, 
false flax and other pests followed to contest their rights to the soil. If, 
as in endemic species, they seem for some reason to be much restricted, 
they are very likely to become extinct and give way to those not so re- 
stricted. Perhaps one reason why some plants have become extinct or 
nearly so is their lack of means of migration. As animals starve out in cer- 
tain seasons when food is scarce, or, more likely, migrate to regions 
which can afford food, so plants desert worn-out land and seek fresh 
fields. As animals retreat to secluded and isolated spots to escape their 
enemies, so many plants accomplish the same thing by finding the best 
places with some of their seeds sown in many regions. Frequent rotations 
seem to be the rule for many plants when left to themselves in a state of 
nature. Confining to a permanent spot invites parasites and other 
enemies and a depleted soil, while health and vigor are secured by fre- 
quent migrations. 


THE WEED GARDEN. 


For about five years past, the Botanical Department at Michigan Agri- 
eultural College has maintained a weed garden in which one hundred 
species or more. of our most troublesome weeds are grown in plots, each 
five by six feet, and all plainly labeled with common and scientific names. 
For ten years previous a smaller garden was maintained for a portion of 
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the time. These plots are instructive to students and visitors, and to no 
one more than to the one who designed and manages the garden. Here 
many agricultural students resort and make collections of seeds for imme- 
diate or future study, and sometimes herbarium specimens as well. 

Such a garden is especially appropriate at an agricultural college or 
experiment station. A professor of our State Normal School was so much 
impressed with such a garden as an educator, after seeing ours, that he 
forthwith secured a suitable spot and started one on a portion of the 
campus. 

In some respects my experience in connection with these weeds has 
been different from that of most others, much depending on the particular 
locality, the exposure and the nature of the soil. The land I have used 
slopes to the south and more than half of it is moderately stiff clay. The 
perennials and biennials have remained in most cases each in the same 
plot; the annuals have usually been self-seeding. The soil, not having 
been spaded over, has become pretty solid. As every experimenter with 
plots has observed, where the plants are at all crowded, those around the 
margins of the plot are larger than those near the middle. As we might 
expect, seeds of many of these weeds find their way into surrounding 
plots, there to contest the space with others or to make trouble to the 
person who tends the garden. It is very instructive to note how much 
better many of these plants thrive when they get away from the spot 
where they have been confined for two or four years or more. 

Some grains of Bromus secalinus were sown in the spring of ’96 and 
made a stout growth with not a sign of a panicle. Part of it winter 
killed. In autumn of *96 more grain was sown adjoining the first that 
was sown in spring. On June 20 of this year the panicles of both 
lots of plants are of the same height and vigor, and there cannot be two 
days’ difference in the time of blossoming. As we have this plant, its 
habit is pretty well fixed, so it requires an autumn, a winter and a spring, 
with a little of early summer, to run its course. Iva xanthifolia we have 
grown for several years, though it is not known in the southern peninsula 
of the State. The plants thrive in the upper peninsula, where they prob- 
ably came from the west and lodged as in the mouth of a great cornucopia 
open to the west. This plant has not emigrated into the southern penin- 
sula, probably because it doesn’t understand navigating the waters of Lake 
Michigan. In gathering seeds from melting snow, the last of a snow bank, 
a single seed of Cycloloma platyphyllum was found. Diligent search was 
made the next summer without finding any plants of this species, and none 
had formerly been found. 

Shephard’s purse is often much affected with a fungus knows as 
Cystopus, so much so that large patches scarcely produce any seeds and 
large areas perish from the face of the earth. Cocklebur often has a hard 
struggle here on account of the attacks of a mildew, and more recently 
by a rust also. In some seasons, on this account, scarcely any seeds are 
produced. 

In our weed garden, grass garden and botanic garden proper, June 
grass causes us more trouble than any other weed. It is small for a time 
and escapes notice; the rootstocks improving the opportunity, and after a 
little we are obliged to root out considerable patches of cultivated plants 
to get rid of it. Couch grass is larger, less common and is more easily 
detected. ° 
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The failure of so many weeds to maintain their vigor where long kept 
in one spot, after all, is what we might expect, now that we think of it, 
for most of them have for many years been grown and pampered on the 
richest land and under good cultivation. There are some exceptions, 
among which are two or three fleabanes, ox-eye daisy and narrow dock. 

Parasitic fungi take rank as weeds, when they attack our cultivated 
plants, but they are our friends when they attack weeds of the field and 
garden. A portion of our weed garden is given up to growing plants 
affected by parasites. Here is a patch of clover with the snaky dodder 
sucking the life from the stems, and near by is a barberry bush in the 
midst of a small patch of wheat; the bush sends spores to the wheat 
and from the old wheat straw spring spores to attack the barberry. 

A sedge and a nettle are in like manner rendered obnoxious to each 
other by a rust. Last spring, to secure red cedars with the cedar apples 
that work on apple trees, producing rust on the leaves, our friend Dr. 
Halsted of New Jersey sent me some young red cedars containing good 
specimens of the coveted parasite. Near these are planted two young 
trees of red astrachan, little realizing the fate that awaits them next 
spring when the Gymnosporangium matures its teleutospores. Numerous 
other examples might be given, but these will serve to illustrate what has 
become a very attractive feature of our weed garden. 


DONATIONS TO THE COLLEGE. 


From A. O. Farwell, Detroit, Mich.: 
12 kinds of seeds from India. 
From G. H. Hicks, Washington, D. C.: 
3 kinds of plants. aT 
From Edgar Grimm, Portland, Oregon: 
Leaves of red clover in form of cornucopie. 
From A. A. Tylor, Easton, Penn.: 
Seeds of Polygonum arifolium. 
From E. L. Moseley, Sandusky, O.: 
6 kinds of seeds. 
From D. M. Andrews, Boulder, Colorado: 
28 species of seeds of plants. 
From W. F. Ganong, Northampton, Mass.: 
114 kinds of seeds. 
From Kew Gardens, England: 
73 kinds of seeds. 
From W. A. Burpee, Philadelphia, Pa.: 
Seeds of Pink Cupid, Sweet Pea. 
From C. E. Hollister, Laingsburg, Mich.: 
A lot of seeds, mixed, of wild plants. 
From Shaw Gardens, St. Louis, Mo.: 
1 live plant. . 
From B. D. Halsted, New Brunswick, N. J.: : 
Live cedar trees affected with Gymnosporangium. 
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GIFTS TO OTHERS. 


To University of Michigan: 
48 kinds of shrubs and trees. 
148 kinds of herbaceous plants. 
To State Normal School: 
87 kinds of plants. 
36 kinds of seeds. 


To Cornell University: 
39 species of seeds of grasses. 


To D. M. Andrews, Boulder, Colorado: 
26 kinds of seeds. 


Some exchanges have been made to increase our collections in the 
herbarium and in the botanic garden. 

We have managed to double up and exchange work in a manner to 
permit Professor Wheeler to spend about two weeks at Institutes, and 
I was absent four weeks for this purpose. 

I again tender my thanks to Professor C. F. Wheeler and to Instructor 
B. O. Longyear for valuable and faithful work and for their hearty co- 
operation in the interest of the department. I am exceedingly pleased 
with your hearty-support ever since coming to M. A. C. 

I am yours sincerely, 
W. J. BEAL, 


Professor of Botany and Forestry. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1897, 


REPORT OF THE DEPARTMENT OF ZOOLOGY AND PHYSI- 
OLOGY. 
To the President: 
Sir—I have the honor to submit the following report of the Department 
of Zoédlogy, Physiology and Geology for the year ending June 30, 1897. 
The classes which have received instruction in the department during 
the year were as follows: 


Students. 
Sophomore Anatomy and Physiology, May to Aug., 1896.......... 36 
Sophomore Anatomy and Physiology, April to June, 1897.......... Lt 
Junior Anatomy and Physiology, Sep. to Dec., 1896.............. 30 
ME Bitcomolor ys. May "to, Ame. TS9O x. ook a. oe ocd ove w as pene oe 24 
PeOr EnLomolgy: A pray to dune, TOE ro sc cc. sce gees mens 27 
PEMIGe VENOM yA AY. [OU A REO 6 oil a Bike ln seas @ o's a0 wiela ayes 6 
Begr Entomolcy, April to June, LB9T i. tee. ele ee ee ee yee © 3 
Penne Lovley. Sep. to December.,- 1896.00 25. bee Sd ace eho cee 8 
Pee CTCOLO NY. Sali, CO “WidNel, Let o's oss «ye 6 eyelo a onl el e-anyetn 17 
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As members of all these classes, with a single exception (geology), are 
required to doa large amount of laboratory work in addition to the class- 
room exercises, it will be seen that the time has been pretty well filled. 

At the close of the fall term G. C. Davis, M. 8., instructor in zodlogy 
since March, 1893, resigned his position in the department and removed 
to California on account of the failing health of his wife. While his 
withdrawal was deeply regretted, the College was fortunate in securing 
as his successor, Mr. Rufus H. Pettit, B. S. A., Cornell University, class 
of 1895, who for a year and a half had been serving as Assistant State 
Entomologist of Minnesota. Mr. Pettit has fully demonstrated his ability 
as an instructor and an entomologist, yet I desire to call attention to the 
fact that it is an utter impossibility for any one person, no matter how 
well qualified, to serve as instructor in entomology, zodlogy and anatomy, 
and as entomologist of the Experiment Station, and do justice to all the 
work of these positions. In my opinion it will be necessary very soon to 
separate the zoédlogical work of the Experiment Station entirely from 
that of the College, the Station employing an entomologist who can give 
his entire attention to that work. It would seem perfectly obvious that a 
college department doing the work of instruction in the three separate 
sciences,—anatomy, zodlogy and geology, and making a specialty of ento- 
mology, cannot do justice to the students while nearly half the time of_ 
the professor and the single assistant must be given to Experiment Sta- 
tion work. 

The equipment of the department has been materially improved during 
the year by the purchase of two more compound microscopes and a dis- 
secting microscope, some lesser apparatus and accessories, and several 
books of reference and laboratory manuals. A good photo-micrographic 
outfit is very desirable and should be added as soon as the more pressing 
needs have been supplied. 

The radical change in the College year, with a prospective summer 
vacation in place of the long winter vacation, has made the present 
year’s work harder both for students and instructors, but it is not too 
soon to say that the results will be vastly better in the future, both in 
amount and character of work done, at least so far as this department 
is concerned. 


. 


Respectfully, 
WALTER B. BARROWS, 
Professor of Zoilogy and Physiology. 
AGRICULTURAL COLLEGE, Micu., 
June 30, 1897. 
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REPORT OF THE CURATOR OF GENERAL MUSEUM. 


To the President: 


Sir—I have the honor to submit the following report on the General 
Museum for the year ending June 30, 1897: 

The condition of the collections remains about the same as last ycar, 
although the instalation of two new cases last year has allowed the re- 
arrangement of the larger mammals and a more attractive display of the 
really fine specimens of these animals which until now were almost ob- 
scured by crowding. Several important additions to the collections have 
been made. The deer carcass presented last year by Mr. C. J. Davis of 
Lausing was sent to Rochester, N. Y., and the skeleton, beautifully 
mounted at an expense of $40, is now on exhibition. By purchase we 
also secured some very fine teeth and a few bones of a mastodon whose 
remains were found imbedded in a sw amp at Eau Claire, Berrien county. 
Three of the molars are exceptionally well preserved, being almost as 
perfect and as compact as if taken from a freshly killed animal instead of 
having been buried in mud for thousands of years. Perhaps the most 
important single gift to the museum during the year is a collection of 46 
bird skins presented by Mr. O. B. Warren, formerly of Palmer, Mar- 
quette county, where these specimens were collected. All are well pre- 
pared skins of desirable species, and among them are several rare birds. 
two of these furnishing “first records” for the State. 

In pursuance of a policy adopted when I first took charge of the Museum, 
it has been my aim to build up the biological collections so far as possible 
with specimens actually taken in Michigan, and purchases have been 
confined almost entirely to such examples. It doubtless will be several 
years before our collections of Michigan mammals, birds and reptiles 
will approach completeness, but each year some new species will be 
added, or some better examples of those already on hand. Of course 
donations of good specimens from any source are ‘always gladly received. 

The Museum is one of the strong attractions for visitors to the College, 
and its increasing popularity is indicated by the number of visitors. Not 
only do our own students and their friends visit the place frequently, but 
ever since the completion of the electric road to the College visitors from 
Lansing and “transients” from all parts of the State avail themselves 
of the opportunity to see the collection. The Museum is open daily, 
including Sundays, from 8 a. m. to 6 p. m.—or in winter until dark—and 
there is rarely a day when several visitors may not be found there at any 
time between these hours. It May, 1896, a register for visitors was 
opened in the Museum, and although no attendant has been left in charge 
of it, all visitors are requested to record their names, with place of resi- 
dence and date of visit. Of course, however, many fail to comply with the 
request. During the past year, from July 1, 1896, to June 30, 1897, 4,830 
names were entered on the register, and it was estimated that at least 
2,500 more visitors failed to register. This would give an average daily 
attendance of at least 20, and indicates something of the utility of the 
Museum as a popular educator, while it is also certain that some visitors, 


2 STATE BOARD OF AGRICULTURE 


first attracted by the collections, have their attention directed afterward 
to other features of interest about the College, and so come to realize 
something of the magnitude of the institution and the opportunities for 
an education which are offered here. 

The Museum is overcrowded with specimens and it is very desirable that 
more case room should be provided at once, not simply for the display of 
collections now kept necessarily stored out of sight, but in order to protect 
from deterioration other specimens which are now exposed to dust and 
possible vandalism. A commodious, fire-proof building for the Museum 
and Library is one of the most imperative needs of the institution, and 
I would urge most strenuously that no opportunity be lost of impressing 
this fact upon the State Board of Agriculture and upon members of the 
legislature. 

i append a list of the principal accessions to the Museum during the 
past two years, the list for the year ending June 30, 1896, having been 
omitted by OV ersight from the report last year. Unless otherwise speci- 
fied, the accessions are gifts. 


LIST OF ACCESSIONS TO THE GENERAL MUSEUM. 


July 1, 1895, to June 30, 1896. ‘ 


J. H. Banghart—Three deer skulls from northern Michigan. 

W. B. Barrows—Mounted catbird, skin of kingbird, skins of wood- 
ehuck and two chipmunks, young robin mounted, various young birds in 
alcohol, silvery bat (Lasionycteris noctivagans), four snakes. 

A. F. Bott—Skull of colt (hydrocephalic). 

R. C. Bradley—Sections of alders cut by beaver. 

B. F. Bush—Mycelium of fungus. 

C. D. Butterfield—Spotted adder (Ophibolus). 

Leon J. Cole—Young water-snake (T'ropidonotus). 

Chas. J. Davis—Carcass of deer for skeleton. 

G. C. Davis—Specimens of silver ore from southern California. 

Geology class of 1896—'Fwo specimens of carboniferous fossils (Lepido- 
dendrids) from Grand Ledge. 

T. L. Hankinson—Two skins of black-throated bunting, skin of Phila- 
delphia vireo, specimen of meadow-mouse (Arvicola). 

Mrs. F. W. Hunt, Lansing—Specimen of spider monkey (Cebus sp.) for 
skeleton. 

Tod Kincaid, per I. H. Butterfield—Native gold in quartz, from Crip- 
ple Creek, Colo. 

B. O. Longyear—Nest and eggs of black-throated bunting, specimen of 
fox-squirrel. 

Eugene Maguire—Common weasel (Putorius). 

J. W. Rigterink—Red-winged blackbird. 

EK. D. Sanderson—About 80 specimens of minerals and fossils (ex- 
change). 

Percy E. Selous, Greenville—Nine specimens of mounted birds, one 
mammal (skunk), 18 skulls of various kinds (purchased); two mounted 
specimens of pied-billed grebe (gift). 
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W. C. Stewart—Red-bellied woodpecker. 

C. H. VanAuken—Little black bat (Vespertilio gryphus). 

George H. Warren, Flint—Two hundred birds’ eggs, representing 85 
species. 

L. Whitney Watkins, Manchester—Four specimens of chipping spar- 
row, skins, immature. 

A. H. Whitehead, Lansing—Barnacles from sea tortoise (Florida). 


July 1, 1896, to June 30, 1897. 


W. B. Barrows—NSixteen specimens in alcohol of mammals, birds, rep- 
tiles, and fish; 1 mole skull, 2 birds’ skulls. 

Dr. Ws: J. Beal—Cast skin of snake; specimen of red squirrel with 
white tail. 

C. S. Brooks—Plymouth Rock fowl, for skeleton. 

O S. Burcham—American bittern (Botaurus). 

O. P. Chapin, Ribble, Mich.—Albino kingbird (Tyrannus tyrannus). 

Leon J. Cole and T. L. Hankinson—Massasauga (Sistrurus catennatus), 
young Carolina grebe. 

B. L. Comstock, Eau Claire, Mich.—Part of lower jaw of mastodon, 
with six molars, fragments of tusk, and a few pieces of other bones, ex- 
humed at Eau Claire. (Purchased.) 

Prof. A. A. Crozier—Mexican “‘quirt.” 

Edward A. Gilkey, Lansing—Eight-legged kitten. 

T. L. Hankinson—Short-tailed shrew, white-footed mouse, and Baird’s 
sandpiper. 

Richard Harrison—Mole (Scalops aquaticus). 

B. O. Longyear—Ten specimens of fossils and polished rocks; imper- 
fect skeleton of very large snapping turtle (Chelydra serpentina) ; young 
tortoise (Chrysemys) ; 2 young chimney swifts. 

W. A. Oldfield, Port Sanilac—Great northern diver or loon, and horned 
grebe (Colymbus auritus). 

EK. D. Sanderson—Fifteen skins of small mammals (exchange), set of 3 
marsh hawk’s eggs. 

Percy E. Selous, Greenville—Six specimens of mounted birds, viz.: 
northern raven, hawk owl, marsh hawk, pair black-backed woodpeckers, 
Canada goose. (Purchased.) 

R. H. Stocoum—Silk “cap” or web from Belding silk mill. 

Oscar B. Warren, Hibbing, Minn.—Collection of 46 bird skins, includ- 
ing several rare species and two new to the State, all collected in Mar- 
quette county, Mich. 

O. P. West—Red bat (Atalapha noveboracensis). 

Prof. C. F. Wheeler—Large specimen of horse-shoe crab, from Atlantic — 
coast; nest of paper wasp, (Vespa maculata) ; very large larva of scaraboeid 
beetle. 

Respectfully, 
WALTER B. BARROWS, 
Curator of General Museum. 


AGRICULTURAL COLLEGE, MicH. - 
June 30, 1897. 
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REPORT OF THE DEPARTMENT OF MATHEMATICS AND CIVIL 
ENGINEERING. 
To the President: 

Sirn—The report of this department which was made last year included 
a period ending with the summer term of 1896, hence extending some- 
what beyond the close of the fiscal year 1895-96. Accordingly, this re- 
port will deal only with the record of the three terms of the College year 
just past. 

There has been no change in the instructing force engaged in the work 
of the department. Assistant Professor W. Babcock and Instructor C. C. 
Pashby have continued to discharge faithfully and efficiently the duties 
of their respective positions. That ‘these duties have been no less arduous 
this year than last is clearly shown in the tabulation given below. A 
comparison of this table with the one in my last report shows that the 
aggregate attendance in all classes of the department has increased from 
425 in the college year 1895-96, to 513 in the year 1896-97, an increase of 
more than 20 per cent. 


INSTRUCTION. 


During the three terms covered by this report we have met classes as 
shown in the following statement, which also indicates the instructor in 
charge of each and the number of students enrolled in the department 
each term 

Fall term, 1896—Seniors, one class in graphic statics, Mr. Pashby. 
Juniors, one class in integral calculus, Assistant Professor Babcock; and 
one class in surveying, with afternoon practice in the field, Professor 
Vedder. Sophomores, one class in trigonometry, Professor Vedder; and 
one class in solid geometry, Assistant Professor Babcock. Freshmen, 
three classes in algebra; one for mechanical students, commencing with 
the subject of quadratics, in charge of Assistant Professor Babcock, and _ 
two for agricultural students, beginning the study of algebra, in charge 
of Mr. Pashby. Total enrollment for the Fall term, in all regular classes, 
175. 

Winter term, 1897—Seniors, one class in hydraulics, Professor Vedder. 
Juniors, one class i in mechanics of engineering, Professor Vedder. ‘ Sopho- 
mores, one class in analytic geometry, Assistant Professor Babcock. 
Freshmen, one class in algebra, second term’s work for mechanical stu- 
dents, Assistant Professor Babcock; two classes in algebra, second term’s 
work for agricultural students, Mr. Pashby; and two classes in plane 
geometry, Assistant Professor Babeock and Mr. Pashby. Total enroll- 
ment in regular classes for the Winter term, 175. 

Spring term, 1897—Seniors, one class in civil engineering with after- 
noon field practice, Prof. Vedder. Juniors, one class in mechanics of en- 
gineering, Professor Vedder. Sophomores, one elass in differential cal- 
culus, Assistant Professor Babcock; one class in plane trigonometry, Mr. 
Pashby, and one class in surveying with afternoon field practice, Professor 
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Vedder. Freshmen, two classes in plane geometry, Assistant Professor 
Babcock and Mr. Pashby; and two classes in solid geometry, Assistant 
Professor Babcock and “Mr. SINE Total enrollment for the Spring 
term, 163. 

In addition to the regular class work as above scheduled, we have 
given special instruction in such subjects as lettering, colored topography 
and other civil engineering drawing. Mr. Pashby assisted me in caring 
for the afternoon field practice in surveying, although not regularly as- 
signed to that work. All teachers in the department have been called 
upon to give special instruction in practical surveying, on Saturdays and 
at other times. 

About 100 special examinations have been given and reported during 
the year, a smaller number, I believe, than for any similar period since 
I took charge of the department. This number does not include examina- 
tions taken at entrance, but only those to make up back work. The un- 
usually small number of special examinations would, therefore, seem to 
indicate better success in the regular class examinations,—an inference 
which I hope may prove to be a fact. 

In accordance with my custom in earlier reports, I have prepared the 
following table, which exhibits in convenient form for reference the totals 
of the above class record, and some other points that may be called in 
question: 


Class work of the CUBS of mathematics and civil engineering for the college year 


1896-97. 
No. of Total No. 
No. of hours per | of hours No. of 
Class, Subject. Term, divisions week for | per week | students 
: each for the enrolled. 
division. class. 
freshmen... ..-.-.-=--+- Algebra 22 2-2=222¥ Kalla 3 5 15 102 
2h | CRE eT See LC pass Se es Winter __- 3 5 15 109 
Va") Cie Tee ee eee ef Geometry ___._____- us 2 5 10 42 
“peg  s* Sak. SS NEGA zed Spring _- 4 5 20 88 
Sophomores -.____-----. Trigonometry _____- Falliee:= 1 5 5 20 
ce en. ae a ee Geometry _____.---- Soe eecbbes 1 5 5 29 
a MS SE a Bs Oe Analytic Geometry.| Winter... - 1 5 5 17 
OC. hs fe ee Trigonometry -_--_-__- Spring.__- 1 3 3 27 
eT aes Ae ee eI Surveying _________- SN ae. 1 4 4 20 
ai ais pba ee Dif. Calculus _____- Le Cy aieee 1 5 5 16 
Surveying. 292-02 Relies 1 4 4 if 
Int. Caleulus._____- setae stem 1 5 5 9 
Mechanics ________- Winter___- 1 b) 5 7 
See fers Ae Spring..-- 1 5 5 6 
Graphiecs________--- Mallee 1 3 3 7 
Hydaulics -.._. ____ Winter.._- 1 5 5 1 
Civil Engineering__| Spring.__- 1 6 6 6 
Monalsiss- =e Soe eye ee ee PORE ie BEARS 120 513 


Our classes have used as text-books the following: 

Van Velzer & Slichter’s School Algebra for agricultural students, Van 
Velzer & Slichter’s University Algebra for mechanical students, Beman 
& Smith’s Geometry, Wentworth’s Trigonometry for the Fall term class, 
Jones’ Trigonometry for the Spring term class, Wentworth’s Analytic 
Geometry, Rice & Johnson’s Calculus, Church’s Mechanics, Hodgman’s 
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Manual of Land surveying, Merriman & Jacoby’s Graphic Statics, and 
Johnson’s Theory and Practice of Surveying. 

This list is given simply for convenience of future reference, and is not 
to indicate that our methods of instruction hold rigidly to the lines of any 
particular text. Much of the instruction is given by lectures, and frequent 
references are made to other texts than those which form the bases of our 
courses. 

EQUIPMENT. 


The expenditures of the fiscal year for supplies, instruments, ete., pur- 
chased for the department, aggregate $370.35. The most important item 
of this amount is one of $284.25, paid to Buff & Berger of Boston for a new 
engineer’s transit and a solar attachment for the same. This purchase 
follows a recommendation of my last year’s report. The instruments are 
of the best, are much appreciated by the department and I am sure will 
prove to be additions wisely made. A new carpet has been provided for 
the office and new window shades for class-rooms B and C. A sewer com- 
puter has been added to our instrumental outfit. The supplies used in 
field and class work, stationery, a few small tools, and postage, complete 
the list of purchases made, and make up the total above given. 

The inventory for this year of property belonging to this department, 
including instrumental equipment, observatory, office and class-room 
furniture, shows an aggregate value on June 30 of $3,969.98, against 
$3,643.13 for last year. 


SURVEYS, RECOMMENDATIONS, ETC. 


No extensive surveys have been called for during the year, and our 
work in practical engineering has been limited to the extension of a few 
sewer service laterals to residences, to the veterinary laboratory and to 
the library. Some time has been spent in surveying portions of the 
campus and in accurately determining the west farm line. 

I would suggest the advisability of making provision for more regular 
inspection and cleaning of the sewers on the campus. Except for a clog- 
ging by tree roots in April, 1896, the main sewer system laid in 1893 has 
continued to work automatically. But it can hardly be expected to do 
so indefinitely, and periodic inspection may locate obstructions before 
they become difficult of removal. 

Allow me to urge the early installation of sanitary conveniences at 
College Hall. The change of the terms of the College year, resulting in 
long sessions in class-rooms during the winter months, makes necessary 
some provision of this kind. A sewer lateral already extends to the 
building. 

During the winter term I attended Farmers’ Institutes at Stockbridge, 
Chelsea, Laingsburg, Chesaning, Emmett, Croswell and Bad Axe, and 
gave talks on “Highway Bridges and Culverts.” 

Throughout the year student sentiment has been filled with a spirit of 
industry, so far as this department is concerned. The relations between 
teachers and students have been uniformly pleasant ones. 


Respectfully submitted, 
H. K. VEDDER, 
Professor of Mathematics and Civil Engineering. 


AGRICULTURAL COLLEGE, MIcH., 
June 30, 1897. 
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REPORT OF THE DEPARTMENT OF PHYSICS. 


President Snyder: 

Drar Sir—I have the honor to submit my report for the Department 
of Physics and Electrical Engineering for the year ending June 30, 1897: 
The purchase of several minor pieces of apparatus, together with some 
changes in the arrangement of the rooms used for laboratory work, have 
made it possible to improve the academic work very much. Placing the 
work in physics in the early parts of all courses I believe is proving a wise 
step. While it is not possible to do as advanced work as formerly, yet it 
places before all students at the very beginning the fundamental prin- 
ciples upon which all our courses are established. My work is quite 
evenly spread out over the year. Upon the basis of all students in College 
for the past year, a fraction over 8 per cent of total student class hours 
have been in my personal charge. 

I had the pleasure of delivering four lectures at the Fruit Institute 
at Shelby. 

The first part of the past year there was completed under my super- 
vision installation of quite a complete telephone system by the Lansing 
Telephone Co. An agreement was made between Mr. D. A. Reynolds, 
manager of and acting for the Lansing Telephone Co., and Sec. I. H. 
Butterfield, acting for the State Board of Agriculture, essentially as fol- 
lows: The Lansing Telephone Co. was given the privilege of placing 
telephones in the College buildings, said privilege to be terminated at 
any time by the State Board of Agriculture or their agents, the Lansing 
Telephone Co. agreeing that all wires were to be strung and all poles 
to be set subject to my approval. In return for the privilege the Lansing 
Telephone Co. agreed that all wires and poles complete placed on the 
grounds of the Michigan Agricultural College became the property of 
the State Board of Agriculture as soon as placed. 

Acting upon your suggestions, I have been working on plans and esti- 
mates for a College electric light and power plant. 

Most respectfully submitted, 


PHILIP D. WOODWORTH. 
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REPORT OF THE DEPARTMENT OF DRAWING. 


To the President: 
Str—The following is the report of the Department of Drawing for the 
year 1895-96: 


AUTUMN TERM, 1895. 


Freshmen Mechanicals in Mechanical Drawing: Two hours per day, 
five days per week—ten hours. 

Sophomore Mechanicals in Descriptive Geometry: Two hours per day, 
three days per week—six hours. 


WINTER TERM, 1896. 


Freshman Agriculturals in Free-hand Drawing: Two divisions, two 
hours each, five times per week—twenty hours. 

Freshman Mechanicals, Machine Sketching: Two hours, three days 
per week—six ‘hours. 


SPRING TERM. 1896. 


Freshman Mechanicals in Descriptive Geometry: Two divisions, one 
-hour each, five days per week—ten hours. ¢ 


Faithfully, 
W.S. HOLDSWORTH. 


WOMEN’S COURSE. 


DEPARTMENT OF DOMESTIO SCIENCE. 


T'o the President: 


Dear Str—The following report of the work done in the Domestic 
Science Department, with suggestions regarding its needs, is respectfully 
submitted: 

The Domestic Science Department opened September fourteenth, 
eighteen hundred ninety-six, with thirty-nine regular and seven special 
students in attendance. 

The rooms in which the workeis carried on are well lighted and fully 
equipped with such appliances and utensils as are found necessary in 
preparing food for the table. 

There is great need for a suitable dining room, and rooms in which 
the lectures in household economy can be given. 

As the course is now arranged, cooking is taught during the freshman 
year and two terms during the senior year. The instruction in sewing ex- 
tends through the sophomore year and two terms in the junior year. Lec- 
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tures in household economy, hygiene and home nursing are given during 
the sophomore year. One term is also devoted to millinery. 

Up to this date three terms of cooking have been completed. The fol- 
lowing is an outline of the work: Talk on cookery, definition of terms, ob- 
jects of cookery, to make food more palatable, more digestible, and the de- 
struction of germs. The necessity of cookery, to render food in fit con- 
dition for the body the application of artificial heat is necessary. Kinds 
of fuel, building of fire, construction of range, care of waste material, 
drainage, measurements, illustrations of dry and moist heat in practical 
work. 

The fundamental principles relating to the subjects; namely: water, 
mineral matter, carbohydrates, fats and oils, proteids, food adjuncts— 
definition and explanation of these terms. Various uses and necessity of 
each principle for the health of the body. 

Beginning with starch—source, kinds, composition, effect of hot and 
cold water, dietetic value, test for starch—illustrated by practical work. 

Each principle is thus expounded by means of practical work, illustra- 
ting the theory of the subject. 

The first work includes the preparation of the simpler dishes, such as 
vegetables, cereals, eggs, milk, cheese dishes, cooking in deep fat, meats, 
soups, bread, pastry, cake, baking powder mixtures, beverages, ices, etc., 
followed by canning, preserving, the preparation of jellies, pickling, and 
the more complicated dishes. Special lessons are given in invalid cook- 
ery. An animal is cut up before the class to teach the various cuts of 
meat as found in the market. 

Each student is required to write full essays on the various kinds of 
food, also to prepare twenty-five and fifty-cent dinners for a family of 
six. The correct method of serving more elaborate breakfasts, luncheons 
and dinners. 

Special attention is also given to the care of the kitchen, store-room, 
Cte: 

The students cooked and served dinner and luncheons to the State 
Board and members of the Faculty. Also the Triennial Banquet, June 
fifteenth, at which three hundred guests were served. 

The following is a tabulated account of expenses since the department 


opened: 
Studentilaborte a. 2 ee ihe Ed Less Re eee ee Aes $42 49 
AINGYS| OV ofeop eee we Le baa Ney AY ee ARR cht A PU LaS eee de teas alt ee Yee 9 25 
Otherwla bores the cle ces teed bbe ae Te ee ee ae we 1 26 
FARO VISLONS 2 =i See yet ine Oe ape | Teall SL 4a ok ice ee 72 78 
PEE CUM pon a es I eal CL fo eta eee 465 50 
Astra Gta ee pa) SAE BAR SE 2 gt URC eS De ee Ae es ee Ee 79 60 
ShaplOn Giiye 40M el Ee epee ye Satan eee petri: PE) pet PCOS vee 7 60 
RC RO RO fe fea ay ME ok tok RR SE Ns eee ee eat aa Bee ee A ie 6 29 


A treat ys Fv SEs Soe cae ce ee a a SY Het Loh ne SEAS on pth es $784 76 


The following course of study is pursued by young women—the number 
after each subject indicates the number of hours spent either in the class 
room or laboratory: 


FRESHMAN YEAR. . 


Fall Term—Algebra, 5. Botany, 74. Calisthenics, 3. Cooking, 4. Eng- 
lish, 5. Mechanics, 2. Rhetoricals,2. *Music, 1. Music Practice, 5. 


*Two year's instruction on the piano without charge. 
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Winter term—Algebra, 5. Botany, 2. Calisthenics, 3. Drawing, 10. 
Cooking, 4. English, 2. Physics, 4. Music, 1. Music Practice, 5. 

Spring Term—Calisthenics, 3. Cooking, 4. English, 2. English His- 
tory, 5. Geometry, 5. Physics, 4. Music, 1. Music Practice, 5. 


SOPHOMORE YEAR. 


Fall Term—Anatomy, 2, and Laboratory, 1. Calisthenics, 3. Draw- 
ing, 4. Elementary Chemistry, 5, and Laboratory, 2. English, 2. Geome- 
try, 5. Household Economy, 1. Sewing, 4. Music, 1. Music practice, 


“Winter Term—Analytical Chemistry, 10. Calisthenics, 3. Drawing, 
2. English, 1. Household Economy, 1. Physics, 3, and Laboratory, 4 
Physiology, 4, and Laboratory, 2. Sewing, 4. Music, 1. Musie Practice, 
5. 


Spring Term—Botany, 7. Calisthenics, 3. Drawing, 3. English, 2. 
General History, 5. Household Economy, 1. Landscape Gardening—half 
term, 5. Sewing, 4. Vegetable Gardening—half term, 5. Music, 1. 
Music Practice, 5. 


JUNIOR YEAR. 


Fall Term—Calisthenics, 3. German, 5. Graphic Arts, 2. Logic, 5. 
Organic Chemistry, 5. Pomology, 5, and Laboratory, 4. Sewing, 4. 

Winter Term—Art Needle Work, 4. Calisthenics, 3. Civics, 4. Flori- 
culture, 5, and Laboratory, 4.. German, 5. Rhetorical Analysis, B: 
Shakespeare, 1. 

Spring Term—Calisthenics, 3. Dramatic Interpretation, 3. Hnelea 
Language and Literature, 5. German, 5. History of Art, 5.. Millinery, 
4. Shakespeare, 2. Trees and Shrubs, 3. 


SENIOR YEAR. 


[ Three electives required and one industrial subject. ] 


Fall Term Electives—Agriculture, 5. Horticulture, 5. Meterology, 5. 
Bacteriology, 7. Physics, 5. Constitutional History, 5. German, 5. 
French, 5. Floriculture, or Pomology, or Kitchen Gardening. 

Winter Term Electives—Agriculture, 5. Horticulture, 5. Economic 
Zoology, 5. English Masterpieces, 5. Psychology, 5. German, 5. French, 
5. Dairying, or Floriculture, or Pomology. 

Spring Term Electives—Agriculture, 5. Horticulture, 5. Political 
Economy, 5. Geology, 5. Agricultural Engineering, 5. German, 5. 
French, 5. Floriculture, or Pomology, or Kitchen Gardening, or Poultry 
Raising. 

EDITH F. McDERMOTT. 
AGRICULTURAL CoLLEGE, MICH., 
June 80, 1897. 
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REPORT OF THE LIBRARIAN. 


To the President: 
Srr—I have the honor to present the following report on the library, 
for the year ending June 30, 1897: 
During the year 440 bound volumes have been added, of which 329 
were purchased, 60 donated, and 51 by binding. From the following, 
bound volumes have been received: 


American Short-horn Herd Book, vol. 40. 
American Shropshire Sheep Record, vol. 11. 
American Cotswold Record, vol. 7. 
Butterfield, K. L. Michigan Farmers’ Institutes, Bulletin No. 2. 
Georgia, Department of Agriculture, Report 1896. 
Heliostat, the. Junior class. 1897. Three copies. 
Illinois, Department of Agriculture. Trans. 1898. 
Lintner, J. A. ‘‘Injurious Insects of N. Y.”, 10th, 11th reports. 
Leonard, G. C. ‘‘Cap and Gown in America.” 
Massachusetts, Board of Agriculture. ‘‘The Gypsy Moth.” 
Maine, ‘‘Vital Statistics.” 2d report. 
McCormick, Cyrus. ‘‘Inventors.” 
Meadville, (Pa.), Theol. School. ‘‘Christianity and Social Problems.” 
Michigan. ‘‘Laying of the Corner-stone of the New Capitol.” 
Michigan Dairymen’s Association, 11th annnal repoftt. 
Board of Agriculture, Report 1894-5. ; 
State Medical Society, Trans., 1896. P 
Labor Commissioner, 14th annual report. 
Labor Bureau. ‘‘Vital Statistics.” 28th annual report. 
Labor Bureau. ‘‘Factory Inspection.” 4th annual report. 
Board of Corrections and Charities, 13th biennal report. 
Board of Health, 22d annual report. 
Horticultural Society, Report 1895, 
Local Acts, 1889. 
Nebraska Horticultural Society, Report 1894. 
Parsons, Miller & Steward, ‘‘Invention of Reaping Machines.” 
Rhode Island Board of Agriculture, 11th report. 
Smyth, B. B. Kansas Acad. of Science. Trans. vol. 14. 
Smithsonian Institution, Report 1895. 
Report 1894, U. S. Nat. Museum, 2 vol. 
Proc. U.S Nat. Museum, 1895. 
Bureau of Ethnology, 13th report. 
Contributions to knowledge, 3 vols. 
Stokes, A. P. ‘Joint Metalism.” 
United States: 
Department of Agriculture. Report 1893-4. 
Census Bureau. 6 vols. 
Bureau of Education. 2 vols. 
Labor Bureau. ‘‘Strikes and Lock-outs.” 
Labor Bureau, 8th special report. 
Navy Department. Washington Observations, 1890. 
Navy Record, U. 8. and Confedeaate Navies, 2 vols. 
Navy American Ephemeris, 1899. 
Coast and Geod. Survey, Report 1895. 
War Department. Rebellion Records. 2 vols. 
War Department. Chief of Engineers, Report 1896. 6 vols. 
Interstate Commerce Commission, Statistics of R. R., 1895. 
Notes on mitering lock gates. 
Certain climatic features of the two Dakotas. 
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The following pamphlets and unbound volumes have been received: 


Australia, 13. 
American Economic Association. ‘‘Studies.” 
American Museum of Natural History, Bulletin No. 8. 
Report 1896. 
American Short Horn Breeders’ Association, Circulars. 
American Statistical Association. 1. 
‘Annexation of Hawaii.” 2 copies. 
Bandholtz, Lieut. H. ‘‘Manual of Military Signaling.” 
Crozier, A. A. To California and Back.” 
Photographs of views in Mexico. 
Production of grain, etc., in Argentine Republic, in 1895-6, 
Canada. Entomological Society of Ontario, Report 1896. 
Dairymen & Creameries’ Association, Report 1895. 
Superintendent of Farmers’ Institutes, Report 1895-6. 
Geol. survey. Maps to accompany Report 1897. 
Ontario Live Stock Association. Report 1895-6. 
Experimental Farms, Report 1895. 
Clerk of Forestry, Report 1896. 
Canadian Institute, Trans., vol. 5, pt. 1. 
Proc., vol. 5, N..S., pf. 2. 
California Acad. of Science, Proc., vol. 6, 1896. 
California Viticultural Soc., ‘‘Resistant vines.” 
Colorado College, studies, vol. 6. 
Cincinnati House of Refuge, Report, 1895. 
Cincinnati Soc. Nat. History, Journal; vol 19, part 1. 
Detroit Museum of Art, 1. 
Draper, D. N. Y. Meteorology. 
Dabney, C. W. The national university. 
Dabney, C. W. A national department of science. 
Elisha Mitchell Scientific Society, 2. 
Essex Institute, 3. 
France, Ministére de Agriculture. Bulletins, 7. 
Bulletin des séances de la Soc. d’Agri. 10. 
Field Columbian Museum, Report 1896, 
Publications, 1. 
Grand Rapids Public Library, Report of Committee, 1895-6, 
Harvard University, Report of President and Treasurer, 1895-6 
Bussey Institution, Bulletin, vol. 2, part 5. 
Hamilton Association, Journal and Proc., 1895-6, No. 12. 
Hinebaugh, T. D. N. Dakota State Vet. Report, 1896. 
Illinois State Lab’y of Natural History, 22. 
Iowa Lab’y of Natural History, 1. 
Kennon, L. W. The Army—its employment in time of peace. 
Kansas Board of Agriculture. ‘‘Gow culture.” 
Kedzie, Dr. R. C. Fiat money inflation in France. 
Lintner, J. A. Report N. Y. State Entomologist, 1893. 
Leland Stanford University, ‘‘Contributions to Biology.” 
Minnesota Academy of Natural Sciences, 1. 
Massachusetts Board of Agriculture. Farmers’ Institutes, Regulations, 1896. 
Hort. Society, Transactions, 1896, part 1 
Miles, Dr. Manly. ‘‘Relative efficiency of animals as machines.” 
Mexico, 10. 
Michigan Reports: 
State Board of Health, 2. 
Supt. Public Instruction, 2. 
Dairy and Food Commissioner, 8. 
School for the Blind, Report, 1895, 1896. 
Political Science Association, 3. 
N, Y. Botanical Gardens, 2. 
N. Zealand, Agricultural Report, 1896. 
Report of Biologist, 1895-6 
Nebraska, Report, Soldiers’ and Sailors’ Home, 1896. 
Newberry Library, Report of Trustees, 1895. 
Nova Scotia, Institute of Science, Proc. and Trans., vol. 9, part 2. 
N.S. Wales, ‘‘Insectivorous Birds.” 
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Ohio, State Agricultural Convention, Proc., 1897. 
Reynolds Library, Rochester, N. Y., Report, 1896. 


Sargent, C. S. Report on Forest policy. 
Sound Currency Com., 


Legal-tender system. 


World’s experience of Government paper money. 


Smithsonian Institution, 13. 


Squibbs, E. R., Ephemeris of materia medica, vol. 4, part 5. 


Trinidad, Royal Botanic Gardens, 5. 
United States Publications: 
Agriculture, Report, 1896. 
Library Bulletins. 


Weather Bureau Bulletins, 13. 


Bureau American Republics, 3. 
Bureau Education, 4. 

Labor Bureau, 6. 

Civil Service Commission, 3. 


Inter-state Commerce Commission, 2 


Interior Department, 1. 

Patent Office, 3. 

State Department, 14. 

Treasury Department, 15. 

War Department, 5. 

Strike Commission, Report, 1894. 


Vermont, Board of Agribulture, Report of Cattle Commissioner, 1896. 


In the reading room are the following publications: 


FOREIGN. 


Analyst. 

Agricultural Gazette. 

Annals of Botany. 

Annales de l'Institut de Pasteur. 

Blackwood’s Magazine. 

Biedermann’s Centralblatt. 

Botanisches Centralblatt. 

Chemical News. 

Centr alblatt Bakterologie, Erste Abteilung. 

Zweite “ 

Electrician. 

Engineering. 

Edinburgh Review. 

Entomologist. 

Entomologist’s Monthly Magazine. 

Garden. 

Gardeners’ Chronicle. 

Hygiene Rundschau. 

Journal Royal Agricultural Gpeieey: 
Horticulture. 


Journal Anatomy and Physiology. 
Chemical Society. 
Society of Chemical Industry. 
Royal Microscopical Society. 

Kew Bulletins. 

Lancet. 

La Laiterie. 

Die Landwirtschaftliche Jahrbiicher. 

Die Landwirtschaftlichen Versuchs-Sta- 

tionen. 

Magazine of Art. 

Milch Zeitung. 

MacMillan. 

Revue Horticole. 

Revue General de Batanique: 

Veterinarian. 

Veterinary J’. 

Westminster Review. 

Zeitzschrift fiir Hygiene. 


a 


AMERICAN. 


American Entomological Society. 

Florist. 

Sheepbreeder. 

Agriculturist. 

Cheesemaker. 

Cultivator. 

Gardening. 

Chemical Journal. 

Veterinary Review. 

J’l. of Science. 

Microsc. J’l. 

Naturalist. 

Machinist. 

Engineer, Car builder, and R. R. 
Journal. 

Kitchen Magazine. 


10 


Annals of Amer. Acad. of Polit. Science. 
Art Amateur. 

Atlantic. 

Annals of Mathematics. 

Auk. ‘he. 

Boston Soc. of Nat. History. 
Breeders’ Gazette. 

Botanical Gazette. 

Bulletin Torrey Botanical Club. 
Chicago Inter-Ocean, daily. 
Century. 

Country Gentleman. 
Contemporary Review. 
Cosmopolitan. 

Critic. 

Canadian Entomologist. 
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Cassier’s Magazine. 

Cumulative Index. 

Detroit Free Press, daily. 

Detroit Tribune, daily. 

Delineator. 

Drainage Journal. 

Entomological News. 

Engineering Mag. 
Mechanics. 

Educational Review. 

Economics Quarterly. 

Engineering News. 

Farmers’ Review. 

Forum. 

Fortnightly. 

Gardening. 

Harper’s Monthly. 
Weekly. 

Irrigation Age. 

J’l of Applied Microscopy. 
Franklin Institute. 
Ass’n of Engineering Societies. 
Experimental Medicine. 

Johns Hopkins Univ. Studies. 
Circulars. 

Ladies’ Home J’l. 

Library J’l. 

Literary World. 
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Living Age. 
Mich. Farmer. 
Mich. Fancier. 
Mechan’s Monthly. 
Microscope. 
Nation. 
Nature. 
Nineteenth Century. 
N. Amer. Review. 
Ohio Farmer. 
Outlook. 
Political Sci. Quarterly. 
Prairie Farmer. 
Psyche. 
Power. 
Physical Review. 
Popular Sci. Monthly. 
Proc. Acad. of Nat. Sciences, 
Pub. Amer. Economic Ass’n. 
Quarterly Review. 
Rural New Yorker. 
Southern Cultivator. 
Science. 
Scribner. 
Scientific Amer. 

Supp. 
Vick’s Monthly. 


Through the courtesy of publishers, or in exchange for college publica- 


tions, we also receive the following: 


Amer. Society of Civil Engineers, Proc. 

Adrian Times. 

Albion Recorder. 

Allegan Gazette. 

American Missionary. 
Swineherd. 
Horsebreeder. 

Creamery. 

Horticulturist. 

Bee Keeper. 

Phil. Society Proceedings. 

Agricultural Epitomist. 

Ann Arbor Democrat. 

Bee Gleanings. 

Baltimore Sun. 

Battle Creek Journal. 

Boyne Citizen. 

Church Helper. 

Corn Belt. 

Copemish Courier. 

Christian Register. 

Clinton Independent. 

Chesaning Record. 

Chicago Produce. 

Detroit Twice-a-week Free Press. 

Evening News, Saginaw, daily. 

Elgin Dairy Record. 

Farmer’s Voice. 

Farming. 

Farm, Field and Fireside. 

Farmer’s Advocate. 

Home. 
Guide. 
Journal. 
Fruit Growers’ Journal. 


Good Health. 
Grand Traverse Herald. 
Grand Rapids Democrat. 
Herald. 
Homestead. 
Hillsdale Leader. 
Standard. 
Home Companion. 
Hoard’s Dairyman. 
Home and Farm. 
Indiana Farmer. 
Industrial American. 
Industrialist. : 
Ingham County News. 
Ionia Sentinel. 
Jonesville Independent. 
Journal d’ Agriculture. 
Journal N. Y. Microscopical Soc. 
Jackson Patriot. 
Kalamazoo Telegraph. 
Land of Sunshine. 
Lansing Journal. 
Review. 
Literary News. 
Ludington Recorder. 
Michigan Fruit Grower. 
Marine City Magnet. 
Monthly Weather Review. 
Mail and Times. 
Midland Republican. 
Mirror and Farmer. 
Moderator. 
Michigan Mirror. 
Montcalm Herald. 
McBain Chronicle. 


Market Garden. 

New Ideas. 

New England Florist. 

New York Weekly Witness. 
Onekema Lake Breeze. 
Orange Judd Farmer. 
Official Gazette. 


Public Ledger, Phila., daily. 


Pacific Coast Dairyman. 
Pratt Institute Monthly. 
Practical Farmer. 
Park’s Floral Magazine. 
Pennsylvanian. 
Southern Farmer. 
Saginaw Courier-Herald. 
State Republican. 

Sault Ste. Marie News. 
Soo Democrat. 

Sugar Beet. 
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St. Ignace News. 
Enterprise. 

Salt Lake Herald. 

Southern States. 

Sound Currency. 

Toledo News. 

Travelers’ Record. 

Traverse Bay Eagle. 

Timely Topics. 

Western Agriculturist. 
Plowman. 

Wolverine Citizen. 

Wallace Farmer. 

Western Society of Engineers, 

Williamston Enterprise. 

Western Rural. 

Ypsilantian. 

Also M. A. C. Récord exchanges. 


The library numbers about 20,000 bound volumes, and is open to stu- 
dents 11 hours each day except Sunday, the hours on that day being from 


9to12a.m. 


Five thousand and four books have been loaned during the year, an ex- 


cess of 484 volumes over the previous year. No record is kept of the large 
number of books used in the library. The librarian has been assisted in 
her work by Miss Amy Bb. Vaughn, and Mr. T. C. Lewis, both of whom 
have performed their duties in a manner highly creditable to themselves, 
and to the entire satisfaction of all concerned. 

The Experiment Station library has grown but slowly during the year. 
43 books have been added; 36 by binding, 4 by purchase, and 3 by gift. 
Of the periodicals mentioned in this report, 15 are purchased by the Ex- 
periment Station. The bulletins issued by the various stations are re- 
ceived, as are also the publications of the U. S. Department of Agri- 
culture. 


Respectfully submitted, 
LINDA E. LANDON, 


AGRICULTURAL COLLEGE, MICcH., Librarian. 
June 30, 1897. 


om v “aes ) ie) 
ai 7) aff Lie Oe ed a™4 Ls : tats 
j hte Nv et Se Ce en ee te 
= a" r) ' 
‘ gud 7) 
, A we vs) R iP a f Pa 
‘ . ik “ i. 
be ‘ AY ; " ‘ 
’ =~ Abe ? ae ls a 3h ey) el ( aTAtes A 4k 
. re 
- 
’ P Py 
1, R A 7, ! 
az i d 
: 4g A te alee yn 
. bi Ps nti ‘ 
ay U 
> s/f Piald ‘ 
4 - Cae’ Ber sham f el 
i Huh. Beat a" abe 
- ‘ e a 
’ beh CTE Govt nays ‘ etlin's 7 Alea 


‘ tol? ov Lael tir s}ris ele 
ve 4 * Livi iste vais Cees Baby 3 rm “dao 


’ ve! LLAT wot \ ae: 
i- ' ‘ ayy v 
3 r = pat Tak : ) Vike bef ME heey 
; WOT Leta es eae inf 
ms Ay WW . ' run Ty) Wigiewes rE) es ae = ‘ 
; i y 
‘ AAP eer eee eet bet milli eve ‘ biniabe 
s* effi Sih $% * r ' 7 PI 
: ’ 
« ateaehy ony n ithe 
. rd feceeitet 1 % urs i (i 
~ f 9 p 


epee stg eho eovedeh aT Dapey de wieazoe | Péragink’ AR), UR eee tench ie 08 i. 
‘ cee tw ore Nei oe mn : a4 
VN ER Oa GE Ss Ges Ue are reer TALENTS Pa Aly Mai “eae 


, Pye) HN - = 14 ‘TH TEED jetR55e 4) weeh'y fs hark nak mae LR! casual 

Ay ale f, i SP MV I Of BAO 9S OR HY ete AW GLY sich Mea capalles 
it - ‘ : a pire ; 

| Retinitis cas ited teal i elle OC) eR OD en 


| Ms . fh) ee ihe pepe Riga! Be. wae, frees ert iete Bt) BS ra. angie 4a 

en emo aleliite ss aliteli ora op ee eb “if dof satel 
vi ehal ened iin Te aurea 

hans em he Ue Bae) Lye dia ft dev erat VERE | Lob ae Joo centies 
a SRR iit Put’ ander Vit by oati fece ‘i: Pittiou ries 2 og 
anf ermal breed Device Cearpace offds eS iM Sia owe: Sen wu epaetee tahoe! ihit 
eke, 4 Ragan edule? | wz} it Bs viet: war beat ith et 
(TRS AOE REG UM Mee cng) thr 4 otitis, mel ah 


oh F ' ; } foe; : 


hod linidieg elect ionesige. MCA hw 
iy s 7 yas RY , RO i ae . iy ee | ‘ i r+ 
ksh noisy Te BP RG: sok SCOPE RE er UAL ie 


pe Biannk vr 


“a “ = 7 
' “ 
‘ i 
j 1 
He f 
\ r\, : ; - : 
. ~ 7 
Me Thioet, (4 - a 
{ a 
a = S ar 
= 1 ) - ( 
ke he “ he 
. : 
wi ‘ , 
M =} m a erty pers 
ar . 4 ‘ } 


aU at Lu Dia te a "aia ye ay 
O00 Seay anne Cae ieee vo Ma 23) ae ete Tee 
iis ptt if % ; seer Oe 

Swen ANE) ri 


ler 7 a " 
OF PY 4 % ray 
hfe Pie hag: My my ’ i ‘5 
* SPAT } 
ware TC OP a 
ihe Hy * yal A) 
ao 
i 
f 
Putt ‘aN y 
‘ ; 
: 
- Me 
% wis 
: ‘ 2: a es 
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EXPERIMEN STATON. 


REPORT OF SECRETARY AND TREASURER. 


The following account shows the receipts and expenditures of the 
Experiment Station for the year ending June 30, 1897: 


aly A So6—ToO. balance on, hands .4- 4 seoees sass joer $3,081 64 
July 9, 1896 Fecelved from Ue ss Pecasupyece. 44. 3,750 00 
Oct. 8, 1896 received from U. S. Treasury.......... 3,750 00 
Jan. 7, 1897 received from U. S. Treasury.......... 3,750 00 
April 8, 1897 received from U. S. Treasury.......... 3,750 00 

June 30, 1897 license fees on 61 brands commercial 
HELENE sss Sas eacave Aah eee eile lee 1,220 00 

miscellaneous receipts, mostly farm 

DYOMUCEStHH ia Fok ui ahs clois ove’ ceo lore homeetons 282 41 


June 30, 1897—By disbursements as per vouchers filed in 
the office of the State Auditor Gen- 
OV al sa seis cas tevarale: feta otoneteare ars trcheaaeteliatts 


sewereetatn $16,804 93 
July 1, 1897 balance on hand 


ODER WO ROB oe ocome A eae! 2,779 12 
$19,584 05 $19,584 05 


Thirty thousand copies of station bulletins are now issued and the 
demand is increasing as farmers learn of their value. Several press 
bulletins have been issued and special information in bulletin form has 
been sent out by the station. 


DISBURSEMENTS ON ACCOUNT OF U. S. APPROPRIATION. 


Salaries: 
Director and administrative officers.¢.................-- $1,600 00 
SS GICTUAIA Cp SLA Ti ys era ia fo acccte secre PO Ve NOE iat Seione Peni 4,202 78 
ASSIS TAM US, COUSCICINELM GC: SUALL 5) 2, avel cveierersnel ox avcncrer o¥ ap of ave! onalece) oevons 4,199 92 
Special and temporary serviceS............cccecsceceee 148 94 
———. $10,151 64 
Labor: 
Monthly employés, two, average rate, $32.00.......... $926 37 
Daily employés, 500 days, average rate, $1.3714........ 145 32 
15 CCT hee ee ceo OTIRESC tet GORI EO OITCTLO OEOE OUTS ORO TOCDT 530 18 
—_—_——_ 1,601 87 
Chemical supplies: 
MOIGIMIECAIS Rare tepsiot cra cccie cle crcl oltre te a orn cue lente Oe ees $329 96 
ATE CM STD PUES) iay-5 crs stereters, axel che eiai'e 5 10 oh arayont we beh awk Niaraletecevane 87 77 
417 73 
EUDNCaMOUSs CM VelOpes,: CULSs, Cty 2r<445 soe siecle cee salaiaisl cle $125 84 


125 84 


80 


Fertilizers 
Feeding stuffs 
Library 


Seeds, plants, and sundry supplies: 

PNT ICAL CUD SE rc eherstetels 9/5, oe veces’ 2 acess wie aise eis & cles eeemes 
ETON GL CUCU yo raars x catesiat sha haiic wick ae sect aa canons eke al aia ereae ate Reenter 
INTOMOLOPICRL) vais ete Be aie ss. pote twat es Maes obo Res eae EAC nee 
Miscellaneous .......... PRR ne ie eT i hate Gioia Sole a 


Tools, implements and machinery: 
RETAILS Des eiiie alee lie gee lois io rotalans ele uavonebateltpre: aRetereretsice ote ei eieeatera atemens 
ING Wa DULCHASES _a\cieietetelersscjotafefeisieinlencioie eieieia <)> eiacies-reneininiel fete 


Furniture and fixtures: 


ie cages for Guined) Pigsid as waices cist oe eo be mia sere 
BO; eages, for (Guinea? pigs jcc erie @ creates mete siete ats 


Mm isteam: LertiliZer eke. eevee coe A Dee ioe re 


NOE Ain sPEMEUMIZE Rs e.s0ete ls ies s,co0 esiee's fats’ aleliope eastac one onli rene otis 
case tor potanicalyspecimens y... eee hens 
i-ease forschemical laboratory ei. mere etc een aereieies ete 
1 large case for chemical laboratory.................... 
Sundry, ss alle PixXtunes pic .c.<cjcicds cnciete oocle tie elena ene orate 


Scientific apparatus: 

GUWiley Ste xtrachonapparaullsy cies elimi seen teins 
4-ehloride'calcium 7 tubest. icine cea ene eens 
1 “set re-aigent ‘bottles’ i.0.+ onc Ces Ao oe AE eI 
2. Wallances sees Fe oe aie tak tenets tatets ts los ANGE te sa enc ae ee orem te 
ly OCH! DUTMER'! Fis cterateietatettatets ote bee eles, sane G ivie ie ohetere ate 
1 incubator, bacteriologicall.:i.1.< cis eeneee esa ee ee ene els 
PHSANG AVC | 5. poo ic orenerere ne ie Be ete e te a hcl ee late aia Wie tse aioe ete 
ME VASCONMICUCD soe taie a) bots Catala tetitete ote te tench fate te stole otanote steamer 
Sundry ‘small ‘apparatus. ..cac heat sce eee een eee 


Live stock: 


DS WHLTTO 9 Sy asia le ic Sorccrote tina tape Orava oertevrakie Oaeicel arate notaries er ee ie ee 


Traveling expenses: 


IMMSUpPEerVvISioOnNV Of (Station) swWOLK. an ciciefecieleciotelcieroeierel oie ie 
In attending farmers’ institutes and other meetings.... 


Wontingent /EXpPENses i ieee THER ed eaield else totes Sid sig etoetere 


Building and repairs: 
DAH COL LOGGeT ISUUILS « </-devetevercts s')etetelo oatecn auch orsiae eee aerate 


Postage and stationery 
Freight and express a 
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© (0 e76 © oe) '0 (eb fo 6 8% 0. 0 veiee "p00 "al, 6 0\'s 6 tee ee WNb, 0:6. a fe ete, ub) eo) a iielinice 


© eB 0! 0 Oe (06 0.6 00 0 ¢ 2. 6 6s ule 0s. @ 0 = 0 eb O(c 6.6 0.6 « 0 © W vw 6 =) su ee © =) 6s)» ol pints 


W100 B66) \0) © ele (06.8, <6, \0, 66-0) 6 (6 010) 0) @ 0 6 (9'0\(01(6 (0. 0/1010 6 elo «@) je! '6)\e\\») 0)\6/ (a) ois elnies 


© (0 (6 le © 0:70''0 6 jo). a BD [0 0 Oi 0 4O1e, Oc OHO dO Ke 04 bx8 Kei0 yous (8 (UEP! (0) 0, ©) 0) 020: (ve (ee) 0.6) »\.07 0 (ee) weston ofsiw 


226 


226 


33 


44 


87 


95 
50 


EXPERIMENT STATION REPORTS 81 


DISBURSEMENTS OF EXPERIMENT STATION—--MONEYS OTHER THAN RECEIVED 
FROM UNITED STATES TREASURER. 


TRADI rgirsied ci usceversiao tlshia a a taers Amro uuManeiare wie telat 3a. eenertone $1,036 49 
ERPAED INCA tL OTIS Mates ci acst ara taicys a hiv. Sai atone otebet apepensiene od acrohei ar sneeteeseie etter s 2 00 
Osta se wan We Stat] OMIA, «i! c's)5 «ar ereraien etetellaversne aie else nes Sis cca 1 25 
ARE Se UM Oe TOMt s Ole FAME... 13S orcaustemetelesielsisiisko eee, revs, sete shale fs 148 09 
Seeds, plants, and» sundry, supplies sa-nimeee mils o« 6 sre clos as 22 35 
BGI ZETS mactee rr sice nccke selena atetelia ales step stonmenerenetatcnstelpacets: stile eeiaeeh ate 9 23 
inolseimplements) and. machimeryrye cancer. loess nie <s 15 00 
iver stock team. furniture’ and! fixtures?! 2... 6.0.22 os ese 224 15 
RANE MMO MER PEIMSES arse chs Suda ae sua ocala o ep epeetelel eretevioueie ile slaueves uate 68 16 
SUE RON eT GATE TV AIES Ne ccsre se \o,/0. 9) 0) 6. «vai eee ene aNer ene elene clovsiesainiewene 268 61 
PCLCMUIMCHADDMATAUUS! .. cles cigs sole of elesarehedotelers Steleversl svenevie ae sieve. 1 50 
Continent IEXMENSES |e. s, iia: <7. +. s) o's. « « c)'s sllerstohemsel sie relere «i elisiersyorne 8 10 

$1,804 93 

SEU INCE a OTs INAT) Gi ars orolar esc. cic wie aca cleveiel tychanepetamepeec tev ebaltores aus iavahe te. slaverecoratoret sions 2,779 12 

IDOEEHD Sige SO CLR MEROROTROPRD COG OO OOOH OO tie RANI Aint $4,584 05 


SUMMARY OF TOTAL DISBURSEMENTS—CLASSIFIED FOR DEPARTMENTS. 


PiUlGine sand erenairs’= tO) DUilGings:. 5/50) epee clone aieiareleleleie aie teins $1,154 85 
MBBS pI SMUT Vs etec ado ce cc). as aay oes 5) 5 cis, s Sacco: lena eh res nate oop emer ote omer ove ay ote creera tere cyen aoie 157 79 
MEPEISTING Memecry ste ence sa Eel sr eaid 6 8.53.8, SocUa suey Ocveenste le oueGporerene Ceolene alates aval Uhete wha cteveneerelenarahd 2,471 06 
(CITROEN Aas Sid SIAR A er IE CO tere Re eel tee tn ans he Ee i 649 37 
(ClIGIT TIGR lee ah oc Oe eee ene so cinco Pa mrantb eG Ole SO RL ee. oe ie 449 36 
TSOueab CE os ae areola Or Reet Oe he inion Bind oa ccocspd acolo udcod Dod nidam 6 29 06 
LSTOUG AOA Bes 6 Bear Ree eee aeRO CRS CRORES Ea MEETS a oh ice ie Go cee ae 75 65 
PVE TESTU ATS NAMI keene cay © c's) ouslis Cuetoue etotty es oe yy sane acta, Saat ey Cia ie Tare ee ae LEE eee (e's) Bal 
DOUULMEVA VETO SLA LION:. & cee rotect rece e aie piece Gl atsbene "ero as ate el etches ehietel avs Far eeereW an venT Peon 1,971 10 
SED ROSS sets ee AR ee eae 8 ot Peed OEE wee Ree me Reseed Si Me ee 8,202 58 
PANTO ISAT VAM Mette vas ote We ales “2k dap retuned arn ych thceeia ovale Rendle ehaieaane ohaiccausan a oe th steparanana Tee 504 59 
MO FETC eRe ete ys8 rs 5.5) SRW eBay el erode lanl ars, < tab shia ie Byala deg enane ral cient creas 294 00 
STITT? “oS Nidinty ce etG ob Co DIO DICtoke tac TCE RIO eR Eiaiene See OL Seba ome eee 110 21 

ENGL ey csr. kiana helo eccats tener iste: RUG Sickel oye th iavel ole opsteboRatetals. ataue ranma memes $16,804 93 


DIRECTOR’S REPORT 


Agricultural College, Mich., May 21, 1898. 
President Snyder: ’ 


I herewith hand you my report as Director of the Experiment Station 
for the year ending Noy. 1, 1897. This report contains besides my formal 
report, the following documents: The reports of the Agriculturist, of the 
Horticulturist, of the Consulting Botanist, of the Consulting Ento- 
mologist, of the Assistant Bacteriologist, of the Consulting Veterinarian, 
of the Apiarist, and a supplementary report from J. M. Rankin, with a 
copy of each of the bulletins issued from July 1, 1896, to June 30, 1897. 

Respectfully yours, 
CLINTON D. SMITH, 


Director and Agriculturist. 
11 
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- REPORT OF THE DIRECTOR. 


To the President: 

I have the honor to submit herewith my annual report for the year 
extending to Nov. 1, 1897.* 

There has been issued to June 30, 1897, the following bulletins: 


No. Title. Author. Department. |Pages, 
185 | Fertilizer Analyses.....-..---- RAG. Kedzie 2-2 tcose see seorae oe eeneaaaene Chemical..--. 15 
136 | Fattening Lambs -______--.... FW. Mamford?: 22 42o set ees es Se ee Harm) S322 25 
137 | Feeding Corn Smut-.----.---- GAD. Smith 22 ee ee Harms] 22-5 6 
Lash Weeding Pigs. s ee ss CG; DESmith 2 2 eee eee Harmees eee 56 
139] SB ACLOTIA Dien ac cae eew eet sores Cin. Marshall: 22228 she ee ea ae Veterinary.- 58 
140 | Ropiness in Milk_.__-....._-_- Co Marshall? = 62a ee eee Veterinary-- 13 
141 | Forage Crops and Wheat-.--- A A \CLrOzler-2 eee ae eee eee ee ee nee Farm 2 

142 | Fruit Tests .......-..-.----.--. Tihs park ang/H..P Gladden 2-522. Horta ee 18. 
143 | Fruits at South Haven-------- fh WA We) Oxo) «Cee ee ia re ll ey eee eee Hort) 44 
144 | Vegetables, Old ane Bera S| Gd at Tart, H. P. Gladden and M. L. Dean.-.| Hort’l --..--.-. 37 


The year covered by this report has been marked by three important 
changes in the working force of the Station. Dr. E. A. A. Grange, the 
Consulting Veterinarian, under whose wise and energetic administra- 
tion the Veterinary Department of the College had attained a high 
degree of excellence, and made for the College a good reputation in that 
line of work, was called to an influential position in Detroit in August. 
He was succeeded by Dr. G. A. Waterman, a graduate of the Michigan 
Agricultural College, who had been for several years the Professor of 
Veterinary Science at Storrs Agricultural College, Conn. His work with 
us began in the latter part of September. 

On account of sickness in his family, Mr. Gager C. Davis, the Consult- 
ing Entomologist of the Station, resigned his position and removed to 
California. Dr. W. B. Barrows, Professor of Zodlogy and Physiology in 
the College, was appointed his successor. Prof. R. H. Pettit was called 
from the Minnesota Experiment Station to be his assistant. 

At the close of the fiscal year the bees were moved from the home of 
R. L. Taylor, Lapeer, Mich., to the College. This change was rendered 
necessary by the demand of the students for instruction in beekeeping. 
Of the value of Mr. Taylor’s work as Apiarist of the Station, I need not 
speak here. Every beekeeper in the Peninsular State has been benefited 
by the experiments performed by him and is acquainted with the nature 
and the quality of the work. Mr. J. M. Rankin of St. Clair, Mich., was 
placed in charge of the bees at the College. 

In the field work of the Agricultural Department, emphasis has been 
laid upon two or three prominent features. The variety tests of wheat 
have been continued, confirming the results of the preceding year and 
demonstrating the value of both the Dawson’s Golden Chaff and the 
Buda Pesth as additions to the list of wheat varieties that may be profit- 
ably grown in this State. The cultural experiments with corn were also 


“une report on field crops has been carried to Nov. 1, 1897, so as to include the seasons’ 
work. 
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continued. The department finds its work somewhat seriously handi- 
capped by the lack of homogenity in the soil of the College farm. For 
this reason such experiments as depend for their value on the relative: 
yields of small adjacent areas cannot be wisely tried. 

The endeavor to find other forage crops adapted to the State at large 
and especially to the wants of the sandy plains of the northern part of 
the lower peninsula is an important feature of the farm experiments. 

The interest taken by farmers in growing sugar beets called for ex- 
periments in growing this new crop. Through the generosity of the 
United States Department of Agriculture at Washington, D. C., the 
Station received early in March, 1897, a large amount of “beet seed, which 
was distributed to such farmers in ‘the State as applied, promising to 
give decent care to the growing roots and to report to the Station in 
the fall, sending samples of their beets for analysis. Time has not al- 
lowed supervision of these growing plots by someone connected with 
the Station. For this reason the results, which will be forthcoming after 
the date of this report, lack the element of certainty that would be theirs 
could more careful attention be given these widely-scattered plots. Both 
the methods and design of the experiments in 1897 are largely copied from 
those successfully adopted in 1891. The wide-spread interest taken in the 
matter leads us to hope that a goodly number of reports will be received 
from the seed sent out and the question of the adaptability of Michigan 
soil and climate to the production of beets rich in sugar may be 
settled, if the results of the experiments of this year corroborate 
the work of 1891. When it is remembered that it requires an investment 
of over $350,000 to build a factory for the manufacture of sugar from 
beets, the importance of being able to show by definite data the fact 
that suitable beets can be grown and that the farmers know how to 
grow them, can be readily appreciated. The first step in the introduction 
of this new industry is necessarily this comprehensive test of the soil 
and climate. Moreover, these experiments have a distinct value as 
educators of the farmer in the method of growing the roots. 

The relation of the Experiment Station to the forestry problems of 
the State is yet to be established. The first step in the solution of these 
problems in a scientific manner is to find out somewhat accurately exist- 
ing conditions. I believe that this may best be done by adopting the 
plan recently carried out in Wisconsin. An expert from Washington 
may be induced to survey the possible forest regions of Michigan and 
report his findings and suggestions to the State government and to the 
people through a bulletin of the Station. Plans for forestry manage- 
ment could then be based on substantial foundations. The legislature 
could determine wisely whether additional tracts should be purchased 
as an initial step in reforesting denuded areas, or whether some other 
plan had better be adopted. 

The Station could then begin, or rather carry forward, investigations 
as to the best species of trees to be recommended for a given locality. It 
is fair to assume at the outset that the species growing in a given region 
are the ones well adapted to it. It does not follow because nature has 
placed certain varieties in certain situations that these same varieties are 
the ones which will best subserve man’s requirements. Nature knows no 
limit of time in producing her results, while man desires the largest and 
quickest returns from his investment of labor and material. At best the 
length of time required in growing a crop of trees is more than a gener- 
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ation and the importance of a correct decision in the selection of the 
species to be planted cannot be exaggerated. 

It is also a question of no little importance to determine the proper 
blending of species and the thickness of planting to secure the proper 
form of the tree and the production of the greatest quantity of merchant- 
able lumber. The questions of light and shade have been thoroughly 
studied in Europe with reference to the species there grown. There re- 
mains a vast field of investigation in regard to the native or introduced 
trees of America. Under this head come, besides decisions as to varieties 
and thickness of planting, questions as to the size of openings in the 
forest, the wind mantle, and other matters relating to the possibility of 
correcting climatic conditions. 

The State as a whole is more interested in securing proper treatment 
of the forests in the relatively thickly settled portions of the State than 
in reforesting present stump areas. There are to be found on many farms 
in the lower four tiers of counties areas that would better grow crops of 
trees than crops of cereals. In the future, not remote, many acres now 
under the plow will be replanted to trees. I conceive it to be a possible 
duty of the Experiment Station to suggest to the farmer, either as a 
result of experiments carried on at the College or upon such lands as the 
State may appropriate for the purpose, or as a result of the work done 
in foreign countries where forestry plantations have been successfully 
managed for generations, many points essential to the success of this 
venture of which the farmers are now necessarily grossly ignorant. 
Through the bulletins of the Station suggestions may be made to farmers 
as to.the proper trees to grow and the right methods of raising them 
from. the seed or setting them out in the waste places along streams or 
on the steep hillsides. The part which the State can play toward build- 
ing up forest areas large enough to noticeably affect either the climate 
or the distribution of the rainfall is necessarily limited. The great bulk 
of the work must fall upon the private citizen who owns land suitable 
to the purpose. The farmers must therefore be educated first as to the 
necessity of forestry plantations, and second as to the shortest and best 
methods of securing them. At present most southern Michigan farmers 
seem to think that their duty to the farm ends with the cultivation of 
the plowed areas and that nature will take care of the wood lot and pro- 
vide an abundant harvest of valuable timber, even if her domains are 
invaded by flocks of cattle and sheep. This and similar fallacies may be 
dispelled by proper instruction through the medium of the bulletins of 
the Experiment Station. 

Along two lines the Station may be helpful to the State in this matter 
of forestry. First, by aiding a forestry commission which is empowered 
to prevent forest fires and the depredation of vandals and live stock on » 
the areas devoted to the undertaking, by counsel in formulating plans 
and by co-operation of the botanist, entomologist, and other scientific 
men of the Station staff in carrying out these plans and warding off 
insect and fungoid diseases. Secondly, and this is by far the most im- 
portant function, by awakening in the minds of the farmers in the south- 
ern part of the State an interest in the care of forests, a desire to extend 
forest areas and a willingness to set out new trees and care for existing 
forests by protecting them against fires and live stock. 

I desire to call your attention to the fact that owing, as I believe, to 
the unsanitary condition of the old barn in which the College cows are 
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housed, our best cows have been condemned by the application of the 
tuberculin test. The departure of such cows as Belle Sarcastic, College 
Pogis, and Aida 2d from the College herd is noteworthy. The barns had 
been thoroughly disinfected and whitewashed after the removal of the 
cows condemned in November, 1896, but the disease reappears in other 
animals, which were condemned in the spring and summer of 1897. The 
unhealthy condition of the barn is due largely to the lack of suitable 
ventilation and the exclusion of direct sunlight from the floor. These 
defects cannot be easily remedied. 

If it be not out of place, I suggest that the legislature be petitioned to 
grant the College an appropriation sufficient to cover the erection of a 
new dairy barn in connection with a large general barn to replace the 
numerous structures around which the College buildings are now grow- 
ing. The present cow barn was built thirty-six years ago, and although 
in good repair, is inadequate to our wants and unsanitary. The horse 
barn is located between two brick buildings, and seems thrust upon the 
campus. It should be removed to a location farther away from the 
administration buildings. 

In pursuance of the plan of moving the College barns near the center 
of the farm, a cheap dairy barn was built in the summer of 1897. A brief 
description of the structure will be given in Bulletin 149, now in press. 

The ravages of tuberculosis in the thoroughbred herd made it seem 
wise to the committee in charge that a grade herd should be purchased, 
to be housed in the new dairy barn. These cows, while managed for 
economy of production, will afford farther data for the work long car- 
ried on in milk production and the care of milk and cream in butter and 
cheese making. The herd was tested with tuberculin, but none of the 
cows reacted. 

The work in all departments of the Station has progressed harmoni- 
ously and satisfactorily. The bulletin list has rapidly increased and the 
influence of the Station on the agriculture of the State is more widely 
felt than before. Save the printing of the bulletins, the State is not asked 
for direct financial aid to the Experiment Station. There is a growing 
disposition in the Department of Agriculture to insist that the Station 
funds shall be as far as possible in the future expended for work done at 
the central Station or in experiments controlled directly by the Station 
employés located there, and not for the support of sub-stations. I sug- 
gest, therefore, that in view of the grand service rendered the State by 
the South Haven sub-station, the legislature be petitioned for a suitable 
appropriation to support that sub-station. 

{ herewith submit the annual reports of the several departments of the 
Station as a part of this annual report. 


Respectfully submitted, 
CLINTON D. SMITH, 
Director. 
AGRICULTURAL CoLLEGE, MICH., 
November 1, 1897. 
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REPORT OF THE AGRICULTURINT. 


I. THE COLLEGE HERD. 


During the year covered by this Report, while a limited number of 
experiments were tried with other kinds of farm stock, the major part 
of this work was expended during the winter on the dairy herd. The 
records begun in 1894 were continued during the year, giving data as to 
the amount of food consumed by each dairy animal, the variations in 
weight, the amount of milk and fat yielded, and in general a full history 
of each animal in the herd. 

In the spring of 1897, as a result of the application of the tuberculin 
test, several of the most distinguished cows in the herd were condemned 
by the veterinarian as tuberculous, and removed from the herd. Con- 
spicuous in this list are the names of Belle Sarcastic, College Pogis, and 
Aida 2d. In October, College Rosa Bonheur and Cara were condemned. 

The names of the cows composing the College dairy herd, the breed 
to which each belongs and the date of birth were given in a table on page 
103 of the report of the Michigan Board of Agriculture for 1896. The 
dates of the close of the milking period completed within the year, the 
length of that period in days, and the amounts of milk and fat yielded, 
are given in the next table, together with their previous records. 


Yields of milk and fat. 


. Average 
Name. Period. per cat 
Milk Fat lbs of fat. 
3 Length lbs. 
Ending. days. 
Nov., 1893... 830. | 9,255.8 |5ce- eee 
Ballo Mareastice eee: we se 0 We Ue ieee } Nov 1895. 570 | 30.5142 | 916,94 3.00 
Aug., 1897. 544 | 29°544.7 | 941.31 3.18 
Aug., 1892 . 830: | 711,928'5 |--2.seee see 
Aug., 1893.. 300.|° 10.780.0 | 2c.c.c selon 
intr iipd), eee uate cah ad gees merce Cate ek eel Nov., 1895. 523 | 22686.4 | 800,17 3.52 
Nov.. 1896... 365 | 16,753.0| 570.81 3.41 
LNov.. 1897.. 337 | 16.708.5 | 561.74 3.36 
Aug., 1895-. 330 | 6,559.0] 316.26 4.82 
@Collere hociste. 5. s2s- eck 2 we eee oe batowe tee ee are } Gets, 1896_. 330 | 11,314.7 553.06 4,88 
Nov. 1897_. 399 | 11;293.0 | 551.88 4.88 
Sept., 1895. 330 | 4,793.5 | 227.05 4.73 
Giles Paria SAS os AR Te Sept., 1896... 330 | 6:853.0 | 352.36 5.14 
Aug.. 1897. 294 | 6,306.4 | 330.96 5.24 
oy ne) ae 7,482.3 | 289.45 3.20 
Wollere OU Ww.tjOstcer = sears ce eenteuee soe cenewee \Jan., 1896_- 365 9,247.4 287.15 3.10 
Usaly, 18972. 431 | 126385 | 371.99 2/94 
; |{Dec., 1895_- 365 | 8,186.4 | 265.49 3.24 
College Pauline Wayne...---..-.---------- ------ | ; Jan.. 1897... 365 | 11/036.4 | 353.90 3.20 
WollevevRoss' Bonheur c=+-2--ccss cone ooo eee Aug., 1897_- 357 | 14,326.4 460.52 3.21 
ae (Oct.  1896.- 450 | 5,913.6 | 234.85 3.97 
panne na nens eee teen eens ne eee eee neee seen eee eee i Sept., 1897.. 262 | 6,401.3 | 261.13 4.07 
apt fg] BRE inn 
Aug., JF__ @ . Referee oe) fas ri oo 
Oatka 3rd’s Wayne. ----------------------------- + Doe: 1895. 450 | 11,909.8 | 379.42 3.20 
| April, 1897..| ° 378 | 11;859.1 | 346.82 2.92 
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Much of the history of the feeding of these cows for the year and the 
lessons to be drawn from the experiments performed with them, has been 
written up in bulletin form to be issued as Bulletin 149. Since this pub- 
lication will undoubtedly issue prior to this report, reference is made to 
it for the essential facts in the history of the herd. 

A critical study of the feeding of the cows for the past two years has 
shown that for cows in full milk, although rapidly developing, the daily 
ration did not contain on the average more than 23.57 pounds of dry 
matter, 2.06 pounds of protein, and 12.5 pounds of carbohydrates per 
thousand pounds live weight where the average daily yield of fat was 
1.21 pounds. 

The repeated condemnation of cows in the regular dairy herd demons- 
trated the necessity of having better stables, better ventilated, and to 
which the sunlight could be more largely admitted. The large crops of 
clover hay and of corn made it seem wise to purchase a herd of grade 
cows to consume this extra forage. A new dairy barn was therefore 
built in August and September, and a grade dairy herd purchased in 
September and October. 

Experimentally considered, it was designed to test the development of 
the cows. Grade Shorthorns were purchased as far as possible. They 
were bought under the conditions that surround the farmer when he 
desires to purchase such stock in the early fall. These cows are to be 
fed with a view to the most economical production of milk and butter, 
and farther to see how rapidly they can be developed and their milk- 
giving abilities increased. 

A description of the barn will be given in Bulletin 149, already in the 
hands of the printer. 

Owing to the use of the barn, heretofore occupied by pens of feeding 
lambs, for the tuberculous cattle, it was impossible to try experiments 
in feeding sheep during the winter of ’96-97. For the same reason experi- 
ments with fattening pigs were omitted for that year. 

The poultry, of which the Station owns representatives of many of 
the leading breeds was managed during the year for the purpose of 
giving instruction to students and in continuation of the experiments of 
the preceding year in regard to fattening young chickens, feeding laying 
hens and the management of incubators. 


II. FIELD EXPERIMENTS. 


The plot experiments during the season of 1897 were in charge of 
Prof. Crozier, except when he was necessarily absent from the College 
by reason of ill health. Below is given an outline of, the field experi- 
ments, the full details of which are either on file for future bulletins 
or already published. 

Wheat—Twenty-five acres of wheat were sown in the fall of 1896. 
Nearly one-half was Buda Pesth, the remaining varieties grown under 
field conditions were Red Lorraine, Red Altkirche, Sterling,* Pride of 
Genesee, Russian, Dawson’s Golden Chaff, Selected White Clauson, 
Diehl-Mediterranean and Currill. In small plots or drills there were also 
sown samples of Long Amber, Early Arcadian, Missoyen, Volo, Plym- 
outh Rock, Krimsh, Gray Winter, Red Bearded, Barnatka, Perfection, 


: *Purchased under this name as a new variety but evidently Egyptian. 
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Nigger, Sandomir, Genesee Giant, Reliable Minnesota, also seven 
varieties from Japan and five cross bred wheats from Australia, the 
latter were the most promising of the ten cross bred wheats from the 
same source grown at the College the preceding year. We have to report 
that all of the Japanese wheat winter-killed as did also the Missoyen 
and Volo. The cross bred wheats were badly injured by the same cause 
and, as in the preceding year, ripened late and produced only shrunken 
grains. 

The varieties grown in the field were sown between September 18 and 
22, on an oat stubble without fertilizer of any kind. The yield per acre 
was as follows: 


Bushels. 
Whites @lalsone 2) snrs sc de ladeton eos ete bea croc Pie ereie siete eeieereepene 24.7 
Dawson's sGoldenw@haiil ies its crys br citeie eon seat Ores neo lena pokoreneeetone 23.0 
S Cerin ei y pole) 5)! s-—: es ered collet ay cibenesfolean sdeile) oleate ene uene nail olislia's (oka jierreo Reha 22.8 
BUG as POS aie ccc s hulc fais Sue .sors'tomareror eis loneianenante vekehe atereio ice ueusicie Chen eeneme 22.0 
Diehl=-Mediterraneam” 60-555 Skis ctececacshetial tacts ete enero letobe oto curohelle ketenes PALST( 
RUSS Baas HSER cB ok Ra hic AI Lah Si ca litre obo eects Bares eco COI 20.0 
Pride Of “GENESEE? sed eicBiccc ae eae hee ee eat eet ole ecient Vi 
Cee Gy Be A ec fayccies Bese sea ade aS ae SUR Heh a lone deme ichoottetictgstie? eitegeyfelenetente 17.0 
1 822276 Key NI cell ©) 02 een eee Rn REET OLE EA Ale od tee indy hoon c 17.0 
Red! Wiorraine A625, rs 2a ae eile otcte hats: the epohetehe: tetaes steep caienureene 14.3 
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The Currill was not grown in the same field with the other wheats 
which were sown side by side in Field 8 in plots ninety-two rods long 
and wide enough to contain at least an acre. The soil was reasonably 
uniform only and the results given above are fairly comparable. Obser- 
vations on many of these varieties were published in Bulletin 141, issued 
in February, 1897. The White Clauson still maintains itself as one of 
the best varieties for conditions similar to those existing on the College 
farm. Dawson’s Golden Chaff stands well along side it in yield. It was 
free from smut, a fact due undoubtedly to the treatment which the seed 
received before sowing. The Buda Pesth is objected to by many farmers 
because of its awns. It is productive and is reported to be of good mill- 
ing variety. The Russian has a very fine straw and a small head, is much 
earlier than the other varieties and seems well adapted to the northern 
counties of the southern peninsula. The Red Altkirche and Red Lor- . 
raine are not yet acclimated and their qualities must remain for future 
experiments. 


Millet—Two new varieties of Panicum miliaceum are offered to the 
public for the first tim: this year, by a western seed firm. One of these, 
the Siberian millet, was reported upon by us last year; the other, called 
Early Fortune, is a medium early, medium growing, red seeded variety 
obtained also from Siberia. By the same firm two lots of seed from 
Armenia have been grown, the variety seeming a little more vigorous, but 
otherwise similar to the yellow seeded variety of this country. The selec- 
tion.of Hungarian grass has been continued on the line adopted four 
years ago and a stock is now secured, which, when properly matured, is 
practically free from light colored seed. 

Corn—The results of the experiments performed with corn confirm 
the work of the preceding year reported on page 108, of the Report of 
the Michigan Board of Agriculture for 1896, in a general way though 
modifying in some important details the conclusions there reached. The 
plot sowed with a grain drill, two bushels of seed per acre, did not in 
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1897 return either the greatest amount of green fodder or dry matter. 
That honor belonged the plot in which the rows were forty-two inches 
apart. The yield of protein increased as the distance between the corn 
plants was lengthened up to forty-two inches apart between the rows 
with kernels three inches apart in the rows. Such rows also yielded the 
greatest amount of N. free extract per acre. An important point was 
brought out in the selection of the seed corn, namely, that a well ma- 
tured crop furnishes so much better seed than one ripened in unfavor- 
able weather that it abundantly pays to save seed corn for two or three 
years in order to plant thoroughly ripened kernels. There was a differ- 
ence of 11 per cent in favor of the crop grown from two year old seed 
well ripened over the one planted with seed of the previous year which 
was cold and rainy at and before harvest. By the kindness of the 
Chemical division of the Station analyses have been made of the leaves, 
stalks and ears of various kinds of corn in successive stages of ripe- 
ness. The results are being prepared for publication. The results of 
the other experiments in the field culture of corn will be ready for pub- 
lication in the same bulletin. The continuation of the studies on the 
life history and remedies of corn smut have reached no definite con- 
clusion. So far no means of lessening the disease have been discovered. 
It is fortunate that when the corn plants are attacked by smut the result- 
ing products are not poisonous to live stock. The great vitality of the 
spores and their persistence in the soil through the lapse of several 
years, makes the treatment of the disease a difficult matter. Several 
varieties of corn were tested. The seed of the Gilman Flint has been 
reserved to send to the northern part of the State next spring. The 
variety promises well because of its earliness and abundant forage for 
that section of the State. An experiment conducted by Mr. Fulton 
brought out the fact that there was a material difference in the water 
content of cornfields when properly cultivated and when neglected. 
Oats—Several varieties, including the International, Scotch Chief, two 
strains of the American Banner, Lincoln, Michigan Wonder, Early Sibe- 
rian, and New Marine were tested. The season was so illy adapted to 
the growth of this crop that the results of the test will not be reported 
until confirmed or disproved by the work of another season. 
Clover—The season of 1897 has been moist and well suited to the 
production of a large yield of this legume. Alsike, which has been here- 
tofore a rather treacherous crop, has demonstrated its value in wet 
seasons and proper soils. In Field 12 it has given abundant pasture and 
a yield of hay amounting to a ton per acre. Both the Mammoth and the 
June Clover have returned heavy crops amounting to fully two tons 
to the acre at the first cutting. Neither of the last two varieties of 
clover have done as well on muck on the College farm as the Alsike. 
Other forage crops—Owing to the cold and somewhat backward spring 
the cow peas purchased of a southern firm did not make a good stand. 
The Alfalfa, which gave nearly five tons of hay per acre the previous year, 
was totally killed by the winter, and hardly a living root could be found 
in the spring of 1897. Neither Kaffir corn nor sorghum showed superior- 
ity to Indian corn when allowed to head out and approach maturity 
before cutting. A new forage crop for sandy lands called Sand Lucerne 
gives great promise, though its ability to withstand the winter has not 
12 
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yet been demonstrated. The Bromus inermis seed received from the 
Department of Agriculture at Washington, also promises well. 

Forestry—lIn the fall of 1896 there was sent to W. J. Beal, Professor of 
Botany and Forestry in the College, a collection of tree seeds from the 
Forestry Division of the Department of Agriculture. These seeds had 
been collected in various portions of the United States, there being 
many samples of each species, collected from as many sections of the 
country. The object of the collection and planting was to determine 
what distinctions if any could be seen in the trees as they developed, 
between those of the same species the seeds of which came from different 
localities. These seeds were planted in the spring of 1897 in the forestry 
plantation near the river east of the woods east of Field No. 7. They 
were put in between the rows of pines already started. Following is 
the order of planting, the rows running east and west and counting 
from the north, the enumeration of the trees in each row beginning at 
the east. 

1. Juglans nigra, Missouri; Juglans nigra, Colorado; Juglans nigra, 
Ohio; Juglans nigra, Kentucky. 

2. Quercus macrocarpa, Vermont; Juglans nigra, Col.; label lost; Jug- 
lans nigra, Mo. 

3, 4, 5, 6. Bitternuts planted last year. 

7. Celtis occidentalis, Ohio; Fraxinus lanceolata, Col.; Acer negundo, 
Col.; Fraxinus Americanus, Conn. 

8. Pines set out last year, first row. 

9. Celtis occidentalis, Ohio; the same from Ohio; the same from Okla- 
homa; the same from Kansas. 

10. Acer negundo, Ohio; Acer negundo, Neb.; Acer negundo, Ohio; 
Acer negundo, Ohio. 

11. Pines, second row. 

12. Gleditschia tricanthos, Kansas; the same from Pennsylvania; the 
same from Kentucky; the same from Ohio. ~ 

13. Fraxinus lanceolata, Texas; the same from Kansas; the same from 
Nebraska; the same from I]linois. 

14. Pines, third row. 

15. Celtis occidentalis, South Carolina; the same from Texas; Gledits- 
chia tricanthos, Kentucky; Gymnocladus dioecicus, Kentucky. 

16. Acer negundo, Kansas; the same from Texas; the same from Okla- 
homa; the same from Illinois. 

17. Pines, fourth row. 

18. Pines, fifth row. 

19. Pines, sixth row. 

20. Fraxinus lanceolatus, Oklahoma; the same from South Dakota; 
the same from Colorado; the same from Kentucky. 

21. Acer negundo, Iowa; Acer negundo, South Dakota; Fraxinus quad- 
rangulata, Kentucky; Acer negundo, Colorado. 

The forestry work begun two years ago has been continued through 
the season, the rows kept in repair, the windbreaks cultivated, vacancies 
supplied with new trees, dead trees cut out and the forestry managed 
according to the methods adopted at the beginning. 
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FARM CROPS. 


It is unfortunately true that many farmers content themselves with 
a very meager knowledge of their own business transactions and the 
results of their farming operations for the year and keep no books of 
account whatever. Others are satisfied with the meager information given 
by successive annual inventories, stiJl others besides keeping in a book 
their financial transactions and memoranda of bargains and executory 
contracts made, record for each field the amount of produce grown 
upon it and something as to the cost. We have found it impossible to 
keep anything like an accurate account of the cost of production without 
keeping for each employe a separate monthly time sheet showing the 
number of hours each day expended in the different fields or for some 
other branch of the farm business. It is an exceedingly simple and 
easy thing to do to set down, at the close of each day’s work, figures 
under the given date indicating the number of hours spent in the differ- 
ent occupations. At the close of the month the amount of time spent 
upon the field is easily determined by adding together the number of 
hours spent by ‘the individual men and teams. 

To do complete justice between the different accounts with the differ- 
ent phases of the farm work, the live stock should be charged with the 
food consumed and the straw used for bedding. It has been our prac- 
tice to eliminate the latter details. Each crop is charged with the 
time spent in hauling the manure to the fields and spreading it, the live 
stock is not charged with the bedding nor credited with the manure. 

The following table reports the crops harvested on the several fields 
of the College farm in the year 1897 and the cost of the labor involved 
in their production: 


Cost of Yield 
labor. pounds, 


Remarks. 


Experimental plots, 

8mall pasture lots, 

Test of varieties. 

Golden Dent. 

Four acres sugar beets, one mangolds. 
Success. 


Variety tests. 
Gilman Flint. 
For stock food. 
An old meadow. 
Silage. 

Corn stalks, 


Bien teal ace es ceee wr naae coe ekee osc ndawee aoe ae secs 860 bu.| Corn 

9 ay tes: a Se 61 75 | 107,677 Mammoth and June clover. 
10 PaO WAGE. 2a ese eee ae 191 91 501 bu.| Variety tests. 

11 CeO ays (oe Perens Ce ies oe 46 55 93,390 Medium clover. 

TZROs DONE yee os es oes eS 32 50 71,940 Alsike. Pasture worth $54,45. 
13 3 Potatoes rs eee Ree ee eee sce. Total failure. 


Yield not yet weighed. 
.| Hathaway Dent. 
Fodder. 

1 f Experiments. 
iin (Pre Fy GN fs (ee eee 9 eS es ee 26 75 80,535 Timothy. 
16 | 32 Oaitay ees se eee see 362 00 1,600 bu.| Field being cleared. 
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In Nos. 6 and 14 the cost of the labor of the crops could not be given 
because experiments were conducted, so many weighings were necessary 
and so much time was devoted to objects other than crop production 
that to state the amount of time expended on the field for the sake 
of comparison with the crop produced would lead to erroneous con- 
clusions. 

The lessons to be drawn from many of these crops are compiled in a 
bulletin to be issued this November and numbered 149. 

CLINTON D. SMITH, 
Agriculturist. 
AGRICULTURAL COLLEGE, MICH., 
November 1, 1897. 


REPORT OF THE HORTICULTURIST. 
To the Director: 

Sirn—I herewith present the report of the Horticultural Department 
of the Experiment Station, for the past year. 

There have been few changes in the department, either in the lines 
of work pursued, or in the assistants who have taken part in it. During 
the year four bulletins have been issued, No. 142, Small Fruit Trials at 
the College; 148, Fruit Tests at South Haven; 144, Vegetables, Old and 
New, and 148, Strawberries. We have now, nearly ready for the printer, 
several other bulletins that will be issued during the next two or three 
months. Last spring a number of experiments in cultural method were 
undertaken, and good results secured uf to the first of August, but the 
heavy rains at that time, continuing for several days, so affected the 
plots that no definite results could be secured, and the bulletins pub- 
lished have related almost entirely to the tests of varieties. 


STATION ORCHARDS. 


The young orchard, planted at various times during the past ten 
years, is now coming into bearing, and, if the conditions are favorable 
next year, we shall be able to make a thorough test of many of the new 
kinds of tree fruits. This year, owing to the almost total failure of the 
apples, only a few varieties have fruited, but a large number of cherries 
bore this season, as did many of-the plums and pears, and among the 
new varieties there seems to be several that that are worthy of general 
planting. Among the cherries that seem particularly promising are Brus- 
seler Braune, Wragg and Vilne Sweet. The former has fruited, more or 
less, for the past four or five years, and has several times been favorably 
noted in bulletins; it is a variety of the Morello type, and, for that class, 
is particularly strong growing and upright in habit. It is an early 
bearer, and in productiveness is equaled by few sorts; the cherries are 
fully as large as many of the sweet varieties and are of a very dark 
brownish-red with dark flesh; the flavor is acid and, when ripe, they 
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lack, almost entirely, the bitter taste often found in Russian sorts. The 
stems are oftentimes three inches long and are attached so firmly that 
the fruits remain for a long time, upon the trees after they are ripe. 
In season, it is one of the latest sorts, coming even after the English 
Morello. 

Wragg has been found unusually productive this season, the branches 
resembling ropes of fruit, so thickly were they clustered about them. The 
trees, while young, made but slow growth and on this account did not 
appear very promising. This trouble, perhaps, may have been due to 
the stock upon which they were grown. Our oldest trees have taken 
on a good form with a rounded head and rather stout branches, for the 
Morello class. The fruit is not quite as large as Brusseler Braune and 
the fruit stalks are shorter, but in size, color and flavor, it resembles it 
very closely. This variety seems to be, both in tree and fruit, an im- 
proved form of the English Morello. 

Vilne Sweet is, in growth, between the Heart and Duke classes and 
seems to have the hardiness of the Duke with the size and flavor peculiar 
to the Hearts. The tree is of upright habit with stout branches, and 
seems to be hardier, both in tree and buds, than the ordinary sweet 
varieties. 

Several of the Japan piums are now in fruit and many of the 
varieties seem to be very promising as market sorts, as well as for home 
use. Among the most promising are Abundance, Burbank and Red June, 
while in sections where the peach will thrive, Satsuma and Wickson 
have much promise. The latter, especially, is likely to be valuable on 
account of its large size, good quality, and its habit of bearing early 
and abundantly. Most of the other varieties seem to be hardy in tree, 
but we have not yet fruited the new sorts like Hale, Juicy, Gold and Nor- 
mand. The specimens of Gold received from the introducers, Stark 
Brothers, of Louisiana, Missouri, resemble in their shape, fruit stalk, 
etc., the native plums, but are of a much larger size. 

A large number of varieties were received last spring from the Divis- 
- ion of Pomology of the National Department of Agriculture, and were 
planted in the orchard. Arrangements have also been made for testing 
the comparative hardiness of the different races of peaches in accordance 
with the scheme proposed by Prof. R. H. Price, of Texas, at the last 
convention of Agricultural Colleges and Experiment Stations. 


SMALL FRUITS. 


The strawberries planted in 1896 were in a very promising condition 
during the early part of the season, but, owing to the extreme heat 
during the fruiting period, we were not able to secure as definite notes 
regarding the exact date of the ripening of the different varieties as 
we had hoped, as many kinds that are ordinarily classed as medium, 
or late sorts, ripened with the early kinds. Among the more promising 
of the new kinds might be mentioned Ruby, Glen Mary and Ideal. 

The same trouble was found in the raspberries, as Loudon, which 
in 1896 ripened sixteen days later than Cuthbert, was ripe at the same 
time this year. Ordinarily Loudon will probably be a valuable kind, 
as the plants are hardy, very productive and the fruit is large, firm 
and of a good quality. The only objection seems to be that the plants 
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are rather weak in growth. As noted in the bulletins last year, many 
of the varieties that have been introduced as novelties, such as Wine- 
berry, Loganberry, Mayberry and Strawberry-raspberry, have little, or 
no, value and excepting the Strawberry-raspberry, are lacking in hard- 
iness, and that variety instead of being a hybrid between the straw- 
berry and raspberry, is a wild Japanese species of raspberry; the plants 
sucker freely and are likely to become a pest, while the fruit, although 
large and showy, developes on a very large receptacle, and, as a result, 
has a cavity nearly as large as that in an ordinary thimble, while the 
flesh of the fruit is but little thicker than the walls of that useful arti- 
cle. The flesh is dry, with large seeds and acid flavor. 

During the heavy rains of August, although the land was under- 
drained, the water stood so long upon a portion of the raspberry plant- 
ation that many of the plants were killed. 

The blackberries, although unprotected, came through the winter 
without injury and bore a full crop, which, owing to the moist season 
ripened without injury from drought. The results obtained with the 
different varieties of small fruits will be published in the bulletins. 


VEGETABLE GARDEN. 


As in the previous years, all of the most promising novelties brought 
out by the seedsmen, were planted for trial, as were many of the 
standard kinds, for comparison. During the season we were consid- 
erably troubled by numerous insects, but most of them were kept in 
check by the prompt use of insecticides. Several fungous and bacterial 
diseases that had not appeared to any extent developed during the warm, 
moist weather of the past summer and may prove troublesome in the 
future. Among these was a bacterial disease which attacked the cauli- 
flower and some of the cabbages. For this the best thing is to destroy 
the diseased plants and thoroughly clean up any refuse that may re- 
main upon the ground, and to use new land the following year. In sec- 
tions where the disease has not appeared it would be desirable to soak 
the seeds, for half an hour, in a weak solution of copper sulphate, or 
liver of sulphur at the rate of one ounce to three gallons of water. 
Arrangements were made to make a comparative test of the different 
varieties of celery but the plants were destroyed by standing water. 


SPRAYING. 


As noted above, the season was favorable to the development of in- 
sects, particularly plant lice and potato beetles, and fungi, and the fre- 
quent rains throughout the season made it difficult to use applications ~ 
for their destruction. Plums, cherries and other fruits were seriously 
injured by the aphides and a number of remedies were tested for their 
destruction, including tobacco water, kerosene emulsion, zenoleum, 
whale oil soap, etc. The best results were obtained from the strong 
tobacco water. In spraying for the various leaf-eating insects, the arsen- 
ites were used and the principal reliance was placed upon Paris green 
and white arsenic. Although it varies in different years and different 
places, white arsenic can generally be secured for little more than one- 
half as much per pound as Paris green, and, as the latter only contains 
a little more than 50 per cent arsenic, the actual cost of arsenic as a 
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spraying material would be about one-third as much as the Paris green. 
We have tested it thoroughly against insects upon fruit trees and various 
kinds of vegetables, including potato beetles, and, when properly pre- 
pared, have secured as good results as from Paris green, without in- 
juring the foliage. 

By boiling one pound of arsenic with two pounds of .lime in two 
gallons of water for forty minutes, the arsenic becomes insoluble and 
does not injure the tender foliage. When the above is added to 400 
gallons of water, for fruit trees and 200 gallons for potatoes, the result is 
even more sure than from Paris green. The lime should be carefully 
slaked with water, and, although the amount used in the preparation 
of the arsenic will suffice to prevent injury to the foliage, it is desirable 
to add ten pounds for each 400 gallons of water, when ready for use; 
this will tend to hold the arsenic upon the foliage. 

During the past season curl-leaf was very troublesome to the peach 
leaves, causing in many cases most of them to fall from the trees and 
the loss of the entire crop of fruit. A circular was sent out in the 
spring advising the use of Bordeuax mixture as a preventive for this dis- 
ease and several persons who tested it, reported excellent results from 
it use. In order to be effectual, the spraying should be done before the 
growth starts, and again as soon as the flowers have fallen. It is ad- 
visable to use double the amount of lime, and special pains should 
taken to thoroughly coat the trees with the fungicide, as otherwise the 
treatment will be only partially successful. 


THE SAN JOSE SCALE. 


During the winter of 1896-97, specimens of the San José scale were re- 
ceived from several sections of the State, and, as the owners of the 
orchards, reported that they received their stock from New Jersey firms, 
endeavors ‘were made to secure the addresses of all Michigan parties 
to whom trees had been sent since 1889; the nurserymen kindly fur- 
nished a list of their customers, and a circular was prepared and mailed 
to each of the four hundred and twelve persons whose names were thus 
secured, as well as to all on the regular mailing list of the Station. 
In this circular a brief history of the spread of the insect in this country 
and a description of its appearance, was given, and all persons receiving 
the circular were urged to carefully examine the trees they had received 
from nurseries in the last eight years, and, if they found traces of any 
insect likely to be the San José scale, they ‘were requested to send 
samples to the Experiment Station for identification and methods of 
treatment. As a result of this circular, several hundred specimens of 
all kinds were received, but happily not more than a half-dozen of 
the dreaded San José scale. Many of the specimens were the oyster- 
shell scale, rose scale, Putnam scale, and aphis and other eggs, while 
a large number were nothing more than cork cells on the bark, spots 
of paint, and wounds due to various causes. In several places where 
the San José scale was found, they had not spread from the original 
trees, and were at once destroyed, but in others they had spread until 
considerable areas were infested. The worst infections were in Ottawa 
and St. Joseph counties. In one place in Ottawa county, the insects 
had spread from young plum trees to large cherry, pear and apple trees 
and were scattered over several acres, including a number of apple 
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trees twenty-five or thirty years old. This orchard was visited and the 
owner, under instructions, cut back the trees and gave them a thorough 
spraying with whale-oil soap, at the rate of one pound to a gallon of 
water, and kerosene emulsion containing one gallon of kerosene to three 
gallons of water. The work was quite thoroughly done, but even then 
a few scales escaped and further treatment will be necessary. Early 
in October, the presence of the scale was reported in another orchard, 
two or three miles from the one above mentioned, and it was found 
that it had spread over 1,200 young apple, peach and pear trees, from 
five to eight years old, and it had also secured lodgment in an adjoining 
forest of 200 acres. As this colony was not located until after the 
orchard and nursery inspection laws went into effect, the matter was 
placed into the hands of the State inspector. Where the trees were 
not destroyed, all parties reporting the scale were urged to cut back 
and spray their trees; in most cases this advice was followed. 


BLACK PEACH APHIS. 


The black peach aphis has spread through a large number of orchards 
in the vicinity of Grand Rapids and thousands of trees have been de- 
stroyed; it was brought in on nursery stock and has spread from the 
young trees to the bearing orchards. After treating with various in- 
secticides, including bi-sulphide of carbon, kainit, tobacco, salt and wood 
ashes, it was thought best to recommend the use of the latter, as it 
not only semed as effective as the others, but it is worth more than its 
cost as a fertilizer for most of the orchards and can be applied without 
danger to the trees. Tobacco water was considered the second best 
remedy. In order to prevent any possible injury to the trees by this 
insect, we have recommended soaking the trees in tobacco water before 
they are planted. Where this advice has been followed, no case of in- 
fection has been reported. 


GUM DISEASE. 


Reports have been received from various parts of the State, of injury 
to peach trees by the development on the branches of knots, from which 
gum exuded; examination failed to show the presence of any specific 
disease and the swellings afe,thought to be the result of injury to, 
or rupture of the bark. In some cases the bark has been weakened 
by the attack of various fungi, while in others, it has the appearance 
of having been ruptured by the action of frost upon tissues that have 
failed to ripen in the fall, or that have started into growth in the 
spring. Asa result of these injuries the sap exudes and a corky, knot- 
like growth forms and, if the injuries are severe, it generally results 
in the weakening of the branches, and, since there will be danger of their 
breaking down, it will be desirable, if the injuries are severe, to cut 
back the branches below the injured portions. 


CROWN GALL. 


Many complaints have been received regarding the sale of nursery 
stock bearing galls upon their roots; these are found upon nearly all 
kinds of fruit trees, but particularly upon the peach. The exact nature 
of the disease is not known, but it is thought to be contagious, especially 
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upon soils rich in organic matter; and thus. the use of stable manure 
in large quantities upon land to be used either for a nursery or an 
orchard, should be avoided, particularly if the soil is inclined to be 
moist, is it provides the conditions that seem to be favorable to the 
development of the disease. When the trees have galls upon the collar, 
or upon the larger roots they should not be planted as they will never 
make a desirable growth. 

The wooly aphis is also reported in many young orchards and in 
some nurseries. This is troublesome further south where it does con- 
ysiderable injury to the trees and infested nursery stock should be very 
rigidly and effectively treated; the same remedies may be used for 
these as for the black peach aphis. 


EXPERIMENTS IN IRRIGATION. 


During the past season the rainfall was ample for the growing of 
all our crops, except for a short time during the early part of July and 
during the fall and so we were not able to secure any definite results 
from the experiments we had planned. A single irrigation of the straw- 
berries resulted in a marked benefit, while the use of water upon the 
late cabbage and cauliflower in September, helped us to secure a good 
crop, while without the use of water it would have been an entire 
failure. 


THE SOUTH HAVEN SUB-STATION. 


The charge of the work at the South Haven Sub-station has remained 
ad hands of Mr. Lyon, whose report will soon be issued as Bulletin 
152. 

With the exception of the peach crop, which was greatly reduced by 
the loss of the fruit buds in the winter, the crops have been good. All 
the older trees are in bearing and many of the young pears and apples, 
planted since the establishment of the Station, bore a few fruits last 
year. The land is now nearly all occupied with trees, with the exception 
of a small area especially reserved for small fruits; this will make it im- 
possible to extend the planting as we would like but by top-working 
the trees that have been tested we can provide for the addition of 
promising new varieties. 

As the strawberries can be tested quite thoroughly at the College, 
and as the land that is now occupied by them will be required for other 
small fruits, it is thought best to make no other plantings of strawberries 
at the Sub-station. 

During the year trellises have been provided for the grapes in the 
southwest block and a number of rods of tile have been laid in the 
northeast block, which completes the tiling of the Station tract. 


CO-OPERATIVE VARIETY TESTS. 


As has been explained in previous reports, it has been the policy of 
the department to utilize any surplus trees or plants of new varieties 
for distribution. This plan has been continued the past year and we 
now have the co-operation of a large number of experimenters, in most 
of the counties of the State, in this work. While the results have not, 
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in all cases, been satisfactory, yet as a rule we have been well pleased 
with the interest that has been taken and with the reports that we have 
received. 


ASSISTANTS. 


During the year I have aided by H. P. Gladden and M. L. Dean, who 
for several years have acted as assistants in this department. They 
have had charge of the details of most of the experiments; the note 
taking has been performed by them, or under their directions, and the 
results have been compiled by them for the bulletins. 

Respectfully submitted, 
L- Resa 
Horticulturist. 


AGRICULTURAL COLLEGE, MIcH., 
November 30, 1897. 


REPORT OF THE CONSULTING BOTANIST. 


To the Director: 


I respectfully submit a report of the work done by the consulting botan- 
ist for the experiment station during the past year. 

The character of the work has not changed from that of former years 
except in the increased amount of time required to keep pace with the 
increasing work, which consists in answering numerous questions about 
plants, the examination of seeds of grasses and clovers, studies of smuts 
of grains and other parasitic plant diseases, and work in the herbarium. 


SEED EXAMINATION. 


As it becomes more generally known that the station botanist is will- 
ing to examine seeds for any person who may request such examination, 
more farmers send samples of clover seed and grass seed to be tested each 
year. 

The necessity for careful examination of seeds of farm crops becomes 
more and more apparent each year, especially if such seeds are imported 
from the old world. 

The following lists of old world weeds found in two fields on the col- 
lege farm during this year will tend to confirm the above statement: 

Weeds in crimson clover. Seed imported from Europe: 


Lepidium Campestre—Mithridate Mustard. Anthemis arvensis—Corn Chamomile. 


Lychnis vespertina— White Campion. Bromus secalinus—Chess3. 
Brassica alba—White mustard. Agropyrum repens—Quack-grass. 
B. sinapistrum—Charlock. Erodium cicutarium—Common Storksbill. 


Anthyllis vulneraria—Kidney vetch. Brassica campestris—Summer Rape. 
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Weeds in orchard grass seed imported from France: 


Brassica monensis—a mustard. Leucanthemum vulgare—Ox-eye Daisy. 
Arabis perfoliata—Tower Mustard. L. Maxium. 

Iberis amara— Wild Candy-tuft. Tragopogon pratensis—Goat’s-beard. 
Camelina sativa—False-Flax. Picris hieracioides. 

Silene Cucubalus—Bladder-Campion. Crepis biennis—Rough Hawk’s-beard. 
Lychnis Vespertina— White Campion. Galium Mollugo—Great Bed-straw. 
Geranium—Geranium. Carum Carui—Caraway. 

Melilotus officinale—Yellow Melilot. Plantago lanceolata—Ribgrass. 
Medicago lupulina—Black Medick. Rumex acetosa—Sorrel Dock. 
Potentilla Norvegica—Norway Cinquefoil. R. acetosella—Common Sorrel. 
Cnicus arvense—Canada Thistle. R. crispa—Curied Dock. 

Arctium Lappa—Burdock. Holcus lanatus—Velvet Grass. 


PLANT DISEASES. 


Several diseases of farm crops which have not been observed on the 
college farm before, seem worthy of notice. 


A TURNIP DISEASE. 
( Alternaria Brassice.) 


In August a serious fungous disease appeared in the turnip fields at 
the college. The leaves were covered with dark-colored spots which 
were the seat of the disease, these continued to increase until the leaves 
were destroyed. Finally the roots were attacked with a bacterial disease 
causing a wet-rot which completed the destruction of the crop. 


A MILLET DISEASE. 
‘( Sclerospora graminicola. ) 


This disease was first noticed in August by Prof. A. A. Crozier, who 
submitted some diseased plants of German millet to me for identification. 
Later the disease was found on Green Fox-tail-grass. 


A LETTUCE DISEASE. 
(Marsonia perforans.) 


Late in March, 1897, Mr. C. M. Norton, an extensive lettuce grower of 
Grand Rapids, sent the consulting botanist some lettuce plants which 
were troubled with a new spot disease. An examination of the literature 
on lettuce diseases showed that the fungus which produced this disease 
had been described in 1896 by Ellis & Everhart. 

This disease is much increased by surface watering and may be con- 
trolled by sub-irrigation. The disease is confined to green-houses and 
was first noticed by Prof. A. D. Selby of the Ohio experiment station. 


A CLOVER DISEASE. 


(Glocosporium sp.) 


The last week in May the red clover plots showed the existence of a 
fungous disease which attacked the leaves and finally the stems of 
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clover plants; in many cases the leaves were entirely destroyed, giving 
the border of the field a decidedly brown appearance. Fully one-half of 
the plants were more or less affected. 

The corn smut experiments have been continued along the lines men- 
tioned in the last report. Work in the herbarium has been increased 
somewhat by large collections of edible and poisonous fungi of the region 
about the college. 

Farmer’s Institutes were attended during the fall at Marquette, Iron 
River, Norway, and Stephenson. The round-up Institute at St. Louis 
was also attended in March. 

C. F. WHEELER, 
Consulting Botanist. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1897. 


REPORT OF THE CONSULTING ZOOLOGIST. 


Professor Clinton D. Smith, Director of Experiment Station: 


Sir—I have the honor to submit the following report for the year end- 
ing November 30, 1897: 

In December, 1896, when I assumed the direction of this office, the 
Station was without an assistant entomologist owing to the recent resig- 
nation of Gager C. Davis, M. S., who had removed to California on ac- 
count of his wife’s health. Steps were taken at once to secure a com- 
petent assistant for the position thus vacated, and the Station may be 
considered fortunate in obtaining the services of Rufus H. Pettit, B.S. A. 
(Cornell), who was then serving as Assistant State Entomologist of Min- 
nesota, and who reported for work here early in January. He has proved 
himself a most competent and conscientious entomologist, and a very 
large share of the work of the season has been left in his hands, as was 
contemplated when I consented to take charge of the office, my own time 
being fully occupied with the class work pertaining to my departments 
in the College. Nevertheless, the work of the year proved to be more 
arduous than was expected by anyone, and in spite of the fact that only 
one-half of Mr. Pettit’s time and none of my own could be claimed by the 
Station, in reality both of us have given much more than was due, being 
compelled in some cases to neglect class work in order to accomplish for 
the Station what seemed imperative. 

The discovery early in the year 1897 that the San José Scale was firmly 
settled in at least one county of the State led to further investigation, 
which proved eventually that this pest had been introduced in at least 
a dozen localities in the southern half of the State, and in most cases had 
become firmly established and was in danger of spreading widely.* 

One of the first results of the San José Scale agitation in Michigan was 
a flood of inquiries as to the character and appearance of the pest, to- 

*For a list of these localities and other data relating to the subject, see a paper read by the 


writer before the Society of Economie Entomologists, at Detroit, August, 1897, and published in 
the Proceedings of that society. 
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gether with multitudes of specimens of insects of all kinds (and some not 
insects at all), suspected of being the dreaded scale, and sent for positive 
identification. 

Several trips were made to infested points; steps were taken to locate 
centres of infestation; and considerable time was spent in discussing 
with members of the Legislature, committees of the State Horticultural 
Society, and representatives of the prominent nurseries of the State, the 
provisions of a bill drafted for the restriction and extermination of this 
and similar pests. As you are well aware, such a measure was passed 
by the Legislature in the spring of 1897, and in accordance with its pro- 
visions, Professor U. P. Hedrick, lately of the Oregon Agricultural Col- 
lege, was appointed State Inspector of Orchards and Nurseries, in Sep- 
tember. His efforts thus far have been directed mainly toward the in- 
spection of all nursery stock in the State and the prevention of importa- 
tion of infested stock from outside. If he can at once have sufficient 
expert help in locating infested spots outside the nurseries much can 
be done before spring toward stamping out the pest, but if this is delayed 
until another winter the task will be very seriously increased and ulti- 
mate success correspondingly doubtful. 

It is hoped that the appointment of so competent an inspector will 
relieve this office of most of the work relating to this scale, since our 
allotment of $500 is barely sufficient for the routine work of the office, 
while the additional burden imposed during emergencies like the present 
not only weighs heavily on the members of the division but unavoidably 
detracts from the class work of the College. Full and prompt attention 
to the correspondence during the past year would of itself have required 
all the time for which the Experiment Station pays, and any Station 
work done outside of this must be looked upon as a generosity on the 
part of the College or a voluntary sacrifice on the part of those who do the 
work. Of course many insects are sent in for identification which can be 
named at sight, and many simple questions are asked which require no 
investigation before replies are sent. Many such inquiries can be an- 
swered by a few written words and a printed circular or card giving 
formule for insecticides and directions for treatment. On the other 
hand many of the letters received necessitate the comparison of many 
specimens, the examination of a large amount of literature, and the 
expenditure of much time and care in giving the correspondent the re- 
sults of such work. More than 200 such cases have been disposed of dur- 
ing the year, while several hundred more letters have been written in 
reply to simpler questions which involved little or no investigation. 

For several years past, at least, the consulting entomologist of the 
Experiment Station, although receiving half his pay from the College 
and half from the Station, has divided his time very unequally, giving 
' from three-fourths to five-sixths of the entire time to the work of the 
Station and allowing the College work to suffer. The injustice of this is 
apparent at once, and such an arrangement cannot be continued in the 
future. If the Michigan Experiment Station is to maintain the high stan- 
dard of entomological work which it has set in the past it will be neces- 
sary that the entomologist be able to give all or nearly all his time to the 
work of the Station, while additional assistance is provided for the Col- 
lege department of anatomy and zoology. Perhaps at no time in the his- 
tory of the State have its agricultural interests been so strongly menaced 
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by insect invasion as now, and it is of the utmost importance that the 
Station should have at its disposition at all times the services of an 
expert entomologist who can give his entire time if necessary to the 
solution of the important problems which are ever presenting them- 
selves. 

Besides the San José Scale several formidable insect pests have at- 
tracted attention during the year, at least two—the Pear Psylla and 
the Black Peach Aphis—appearing in injurious numbers for the first 
time in the history of the State, while one, the Asparagus Beetle, 
Crioceris asparagi, seems to have been introduced within the year and to 
threaten serious damage to asparagus growers in the southwestern part 
of the State unless energetic measures for its repression are taken at 
once. The Wooly Aphis, Schizoneura lanigera, also proves to be alarm- 
ingly common in young apple orchards and nurseries in some sections 
of the State and is likely to prove an insidious and dangerous foe. Speci- 
mens of all these insects, as well as of scores of others have been re- 
ceived for identification and the senders have been fully informed on the 
questions raised. 

Other insects which have demanded more or less attention are the 
various species of plant-lice, scale-insects, cut-worms, and grass-hoppers, 
the white-pine saw-fly, the true army-worm (Leucania unipuncta), the 
erratic army-worm (Noctua fennica), the bud-moth (T'metocera ocellana), 
the apple leaf-tyer (T'eras minuta), and such common and well-known pests 
as the tent-caterpillar, canker-worm, pear slug, and many others. The 
more important of these will be treated in a bulletin on the insects of 
the year, now in preparation. 

Aside from entomological subjects, the zoologist has been called on 
during the year for information in regard to many species of birds, both 
beneficial and supposedly harmful, and has been able to collect some 
interesting facts as to the food-habits of some of our most common birds, 
together with notes of interest on the distribution and life histories of a 
few of the little known species of the State. 

Queries have been received also and information furnished relating 
to damage by field-mice, moles, rabbits, woodchucks, squirrels, skunks, 
and minks, and the best methods of combating these animals when desir- 
able. 

We have also identified for the Veterinary Department a few species of 
internal parasites, thread-worms, tape-worms, etc., and have received a 
few additional specimens of such parasites from other parts of the State. 
I might add that we desire to increase the College collection of parasitic 
worms, and would be glad to receive specimens from any source. 


Respectfully, 
WALTER B. BARROWS, 
Consulting Zodblogist. 
AGRICULTURAL COLLEGE, MICcH., 
Dec. 80, 1897. 
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REPORT OF THE BACTERIOLOGIST, VETERINARY DEPART- 
MENT. 
To the Director: 

The following is a synopsis of the experimental work on tuberculosis: 

The study of tuberculosis is one primary theme in laboratory work, and 
for the past year our purpose has been to examine carefully the milk, 
urine, feces, and sputum from the tuberculous cattle at our disposal. 
This line of investigation has been prosecuted so far as is within our 
facilities. At the outset, we appreciate that we have begun no new field 
of research, but one over which the plow has left little to upturn. Our 
object is not so much to reveal new things, as it is to render available 
and practicable what is already known in theory. 

The milk from the tuberculous cows has been repeatedly subjected 
to microscopical examination for tubercle bacilli and has been tested also 
by animal experiment. All tests have been negative with the exception 
of one animal. This work continues. Much time is devoted also to the 
determination of temperature which will kill the tubercle bacilli in milk. 
This subject provokes much interest because there is so much diversity 
of opinion concerning it, and is one which certainly should be settled 
beyond doubt. Furthermore, we have fed milk which had been artificially 
infected with tuberculous material to hogs with very satisfactory re 
sults; besides studying this milk so infected as to the distribution of the 
tubercle bacilli in the different products made from it. 

Our attention has been peculiarly drawn to the possible dissemination’ 
of tuberculosis by means of the feces. Mysie 44, Shorthorn, the only one 
of the condemned animals, evacuated rich fecal matter. The bacilli are a 
constant quantity. With this as a starting point, we shall try to ascer- 
tain the effect of sunlight and weather in the destruction of these bacilli 
and also to find the time of their persistency. From some of the indica- 
tions we would infer that this method of transmitting this disease 
among cattle cannot be disregarded. 

The urine has been studied faithfully but with negative results in 
every instance; yet we feel that there is danger of spreading the disease 
in this way. Tuberculosis of the urinary organs is not so common as 
other forms, yet it exists, but to what extent we are unable to say. We 
are trying to learn how frequently it occurs. 

What opportunity we have had to study the sputum, has furnished us 
with encouraging data. There is evidence of tubercle bacilli existing in 
nearly all cases of pulmonary tuberculosis. 

The examination of water, air and soil is made from time to time as 
required to follow the disease through its various avenues. 

The question of normal temperatures has been raised in connection 
with the tuberculin test. The study of normal temperatures under the 
same conditions as the regular test has recently begun. The results thus 
far indicate that this will prove a very valuable line of investigation. 

The preventive and curative phase of the disease is to receive much 
consideration. Bacterial products and other agents are under test, but 
since nearly every chemical substance used in medicine has been re- 
peatedly tried by clinicians, there is faint hope of doing anything with 
such curative agents. Much has been. expected from bacterial products 
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by investigators, but the method of application and treatment is still a 
matter of mystery. Effort is made in several places by competent workers 
to discover a practical immunizing or curative substance manufactured 
by the tubercle bacilli in the process of their growth; and judging from 
what has been done, we are anticipating a probable solution in the fu- 
ture. 

So much stress has been placed upon hygienic treatment and so much 
good has resulted, that we feel assured in making an attempt to benefit 
and completely cure a part of the cattle condemned by giving strict 
attention to their hygienic surroundings. All of the cattle are under 
hygienic treatment. Experiments, if they may be so called, are under 
way to ascertain the per cent of calves from tuberculous cows succumb- 
ing to tuberculosis. We believe that our evidence will be the same as 
Bang’s in this respect: that it is possible to grow a sound herd from a 
tuberculous herd if proper care is used. We might sum up the experi- 
ments in progress with the condemned animals in the following general 
manner: 

. The bacteriological examination of milk and products. 

. The bacteriological examination of urine. 

. The bacteriological examination of feces. 

. The bacteriological examination of sputum. 

A careful study of the tuberculin test upon condemned animals. 
Hygienic and other treatment. 

. The value of off-spring from tuberculous cows. 

Four bulletins have been issued from the bacteriological laboratory 
during the past year. 

No. 139, “Bacteria, What They Are and What They Do,” treats of 
bacteria in a very general way. Its purpose is to pave the way for bac- 
teriologic reading and to give the readers of station bulletins an in- 
sight into the bacteriologic world. No attempt was made to give an 
exhaustive treatment of any chapter in bacteriology. 

No. 140, “Ropiness in Cream or Milk,” gives the results of investigation 
with a bacillus which was causing serious damage to a dairy-farm. The 
farmer’s dairy was attacked by a bacillus during a hot, sultry spell in the 
summer of 1896, and rendered his milk unsalable. He was realizing about 
one hundred fifty dollars per month. This bacillus was isolated and 
studied in the laboratory. In the spring of 1897 the same trouble ap- 
peared again in the same dairy, when it was located in the dust of the 
stable floor. By this time we were ready to suggest a remedy which 
was followed faithfully and successfully during the summer, and prac- 
tically without cost to the farmer. 

No. 146, “Bacteria and the Dairy,” considers in a very brief manner, 
the possible changes produced by bacteria acting upon milk, how they 
gain entrance to the milk and how they may be kept out. Suggestions 
are made in regard to their utility and to their pestiferous depredations. 

No. 147, “Pasteurization of Milk,” is a semi-technical analysis of the 
Pasteurizing process, based upon extensive laboratory work with the 
resistant bacteria usually found in milk. 

We have examined many specimens of milk, water, etc., sent in by farm- 
ers, during the course of the year. 


AD OUR whe 


CHAS. E. MARSHALL. 


AGRICULTURAL COLLEGE, MICH., ) 
June 30, 1897. 


EXPERIMENT STATION REPORTS 105 


REPORT OF THE APIARIST FOR 1896-7. 


WORK AT MICHIGAN’S EXPERIMENTAL APIARY. 


BY R. L. TAYLOR, APIARIST. 


THE HIVE. 


There is perhaps no point relating to bee-keeping about which I am 
asked so many questions as this. 

It is well to understand that the bees themselves are not much con- 
cerned about the characteristics of their hive, they will make as :auch 
honey, other things being equal, in a shoe-box or a nail-keg as in a hive of 
the latest pattern or patent. So the form of the hive is a mere questivn of 
convenience to the apiarist. He may shape it so as best to secure the ob- 
ject he has in view. But bee-keepers have many objects, so hives are 
wanted: 1, for catching moths; 2, for pleasure; 3, for preventing swarm- 
ing; 4, for producing bees; 5, for wintering bees; 6, for rearing queens; 7, 
for producing extracted honey; 8, for producing comb honey. 

Fortunately, a different kind of hive is not required for each of these 
objects; if a hive is to be selected for one object, an eye may be had also 
to points calculated to secure other objects that are subsidiary and yet 
necessary to the full attainment of the main one, thus, whatever the 
main object, the hive must be such that it will prove as little fatal to the 
bees in winter time as possible. Still, no particular hive is likely to 
prove the best for all purposes. 

The numbers of those who delight in hives simply on account of their 
moth catching qualities are of course small, but as there are some whose 
chief pleasure and occupation in life is to tame mosquitoes and train 
fleas to perform tricks, we are not to be surprised that there are some 
whose chief consideration it is to trap wax moths. It might be well if 
all of that type of bee-keepers were confined to moth trapping. 

To be classed with these are those who keep bees and select hives for 
pleasure only; not that they are equally eccentric, but because the pre- 
scribing of hives for each of these two classes is alike outside the lines. 
of apiculture proper. 

Intermediate between these two classes and those that have an eye 
strictly to financial returns are those who are intensely interested in non- 
swarming, producing bees and in wintering bees. I call these interme- 
diate because a part of each class is so passionately absorbed in inventing 
or otherwise securing or in testing a hive specifically adapted to the at- 
tainment of one of these ends that all interest in the primary objects: 
of bee culture are so lost that they fade out of view, (who has not met 
those who are in ecstacies over their large or frequent swarms, yet who 
either forget to put on the surplus boxes or to take them off) while the 
other part make these objects more or less subsidiary to the attainment 
of the proper rewards of bee keeping. The first part of these classes 
must be relegated to a place with those who are pursuing pleasure and 
moths; with the hope, nevertheless, that by chance some device may be 
hit upon by them sometime that will be found worthy to be incorporated 
into the mass of real value to apiculture while the latter part will receive 
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such brief attention in connection with hives for honey production as my 
limits will permit. 

While queen rearing is a legitimate department of bee-keeping, yet the . 
characteristics of the hive best adapted to that branch is of special 
interest to so few, that I would not be warranted in taking time on 
the topic, even if I could hope to make any valuable suggestion touching 
it. The hive in use for other purposes will generally be found sufficiently 
serviceable for this one. 

This brings me to the important point of this subject, the hive best 
adapted to the production of honey. I confine myself to a discussion of 
the brood chamber and that chiefly in relation to general principles. 

The successful production of honey is the one overshadowing object 
of apiculture, and to this in my estimation all others ought to be made 
unhesitatingly to bow. 

For my use, at least, there are certain qualities which a hive for this 
purpose must not possess. 


1. It must not be expensive. Fifteen or twenty cents should purchase 
lumber enough of sufficiently good quality for body, cover and bottom. 
Lumber called “shipping culls,” of white pine, is good enough for the 
body and a grade or two better will do for covers and bottoms, if the 
best of it is selected for covers. The apiarist must not be seduced by one 
or two good crops into failure in point of economy. 

2. It must not be cumbersome. Its bulk and weight should be as small 
as may be, loose parts and projections should be avoided except where 
that is impossible. A hive that cannot be handled easily by one man 
when it contains a colony of bees with stores enough for winter is, as a 
rule, to be shunned. There may be an exception where the hive is seldom 
or never to be moved summer or winter. Even the risk of the displace- 
ments of the combs would, I think, better be obviated by fixed frames. 

3. It must not be complicated. Slides, drawers and such like traps 
never work well inside of a box occupied by bees, and if they would, they 
could hardly accomplish anything which may not be more easily attained 
by simplicity. 

Besides these negative points there are, in my view, some positive qual- 
ities to be sought for in any hive at all well calculated for an apiary to be 
conducted for the highest net profit. The first and most important of 
these is that the hive be fitted to conveniently repress the production of 
bees that can only detract from the net income. No doubt there are 
localities where, on account of the continuous character of the honey 
flow, or from the fact that the late crop is abundant and equally valuable, 
or nearly so, pound for pound, with that of the early crop, this matter 
may not require consideration, but in localities like central Michigan 
where the June and early July honey from white clover and basswood is 
nearly twice as valuable pound for pound as that gathered in the 
fall; and where the fall crop is generally scant or entirely wanting, and 
in any case a period of thirty or forty days of entire dearth between 
basswood and fall flowers, it is of the first importance. 

I have heretofore attempted to show, and have, at least, about con- 
vinced myself that it costs two lbs. of honey to rear one pound of brood, 
and that as a-‘Langstroth frame is capable of containing two pounds of 
brood, therefore, I hold that one such frame of brood costs four pounds of 
honey. Moreover, it needs no argument to show that five such frames 
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will contain sufficient brood to keep the colony up to the highest strength 
desirable in this locality for fall and winter purposes. Suppose now the 
clover and basswood season ends here, any given year, July 15th, it is 
evident, since it requires thirty-five days from the laying of the egg to 
mature a field worker, that all eggs laid in any colony in excess of the 
number required to keep comb to the extent of five L. frames supplied 
with brood can produce no bees that will prove of any practical utility. 
During these thirty-five days—the height of the season—average queens 
if allowed room, will keep eight frames filled with brood, and as it is for 
nearly one and three-fourths generations, the total excess over the re- 
quired five frames would amount to about five frames during the thirty- 
five days at an expense of twenty pounds of honey or in an apiary of one 
hundred colonies a matter of $200 to $250. If space permitted it would 
be easy to mention one or two other items that would make the amount 
considerably more. It would be comparatively easy to select a hive that 
would secure the repression, if it were permissible at no time of the year 
to allow more than five L. frames of brood, but it is just as imperative 
that every cell possible be used previous to June 10th as that unnecessary 
brood should be prevented after that date. The selection of a hive must 
be made, therefore, first, with reference to the earlier period. 


In the production of extracted honey the size of the hive during this 
period would not be very material, as honey in combs at the side of the 
brood nest would be about as valuable as that in combs above it, but for 
the production of comb honey it should be of such size as to give as 
nearly as possible merely room for the brood and thus secure the storing 
of the honey in the sections where it will be of double value. In this local- 
ity only a small proportion of colonies would occupy more than eight L. 
frames with brood prior to June 10th, so I deem a hive of greater capacity 
than that objectionable for the production of comb honey. If the field 
were lightly stocked with bees so that as large an increase as possible 
were desirable for the gathering of the crop, each queen could be given 
abundant room for the display of her powers by exchanging combs be- 
tween the stronger and weaker colonies. 


This line of thought would seem to fix our choice of hives on the eight 
frame Langstroth, but it has points which fail to give satisfaction when 
it is proposed to put contraction in force, about June 10th. Still this 
contraction, which, in practice, is largely confined to swarms, can be 
accomplished with this hive by removing three of the frames and filling 
the vacant space with dummies. This accomplishes the desired con- 
traction but it also contracts the upper surface of the brood nest. This 
is not desirable, since, for the best work in the sections, it is necessary 
that the heat and the aroma of the brood nest should ascend freely to all 
parts of the section case. 


At this point I am sometimes moved to pray those who are so sure they 
can breed the swarming instinct out of the bees, to breed out also the dis- 
position to build combs perpendicularly and bring them to build their 
combs horizontally. With this accomplished we would have the perfec- 
tion hive indeed—simply frames piled horizontally on the top of one 
another with the ability to make its capacity suit the colony or the apiar- 
ist by simply removing or adding frames without in any way affecting the 
desirable qualities of the hive. If this should fail will some one give us 
a hive composed of sections about three inches in depth which may 
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readily be placed one above another without bee-spaces between them 
and yet without crushing bees. I want them so they could be easily 
furnished with foundation for the combs but I would not care to have 
the combs movable. In the absence of this we have as the nearest ap- 
proach to it the Heddon hive with sections approaching six inches in 
depth. The sections have bee-spaces but the spaces are not undesirable 
when the sections are of that depth. As each section of this hive has 
the capacity of five L. frames it answers excellently for the purposes of 
contraction but for most colonies previous to the period of contraction, 
one section is too small, and two are too large to satisfy me fully. I am 
sometimes inclined to think that if a portion of the sections were of 
the depth of about three inches they could be combined with the others 
in a more satisfactory way. 

Without entering into further details I have sufficiently indicated 
the characteristics which I think the hive to be adopted should possess 
so let it suffice to say that either of the hives indicated will answer 
equally well, with any other, all the other legitimate ends of the apiarist. 


THE ASPINWALL NON-SWARMING HIVE. 


I have now used two of these hives in my apiary for the past two sea- 
sons, and yet the results so far as determining the true value of the 
non-swarming quality is concerned, are thus far negative. While other 
non-swarming devices that I have subjected to practical use have proved 
rather provocative of swarming than otherwise, this one has, at least, 
not failed to that extent, for, as yet, no swarm has issued from it 
Whether this result is to be ascribed to the virtue of the device itself, 
or to other circumstances, requires further use under other conditions 
for full determination. 

The hive is a marvel of ingenuity throughout. The frames are of 
L. size, with closed ends, and, are held compactly together by a screw 
which works against a movable side. By the use of blocks to reinforce 
this movable side the size of the brood chamber is made elastic to a con- 
siderable extent. The provision made for ventilation is unique, and very 
effective, which no doubt renders material assistance to the main device 
for preventing swarming. The hive itself is a frame rather than a box, 
and has the bottom and only one end and one side fixed, the other side 
being movable as already explained, and the closed ends of the frames 
supplying the other end. The cover is a cap or box open underneath only, 
of sufficient dimensions to inclose two ordinary section cases when ad- 
justed to the hive. 

I make no attempt to describe, nor even to mention, the many fine 
points of the hive. In my estimation as now made it is too heavy, but I 
speak with reference to my own methods. I cannot tolerate a hive which 
a single able-bodied individual cannot pick up and carry to the cellar or to 
any part of the apiary without much discomfort, even when it is abund- 
antly supplied with winter stores. This hive is not constructed with a 
view to portability. To one whose methods do not require this quality, 
this, of itself, would be no great objection, but there are other features of 
the hive which can scarcely fail to prove themselves inconvenient to 
every one who makes use of it. Under this head comes first, its bulk, 
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which is twice, not to say three times, as great as that of an ordinary 
single wall hive. There is plenty of room, of course, for this bulk in most 
apiaries, but when transportation by wagons or cars becomes necessary, 
one half or two-thirds of the space it requires will be greatly begrudged. 
After that, but first in importance, is the item of cost of construction. 
It will be said that the cost is not great and this in a certain sense is no 
doubt true, for one making large numbers with special machinery adapted 
to the purpose, and buying material at wholesale rates, could turn them 
out surprisingly cheap, but when he came to sell them each one helps 
pay for his special machinery and his special market advantages, so I 
say that, in a comparative sense, they are costly. I think my estimate is 
quite within bounds that the bolts, screws, castings and other metal 
of this hive would equal an entire plain L. hive in cost; that the lumber 
would cost twice as much, and the labor of making more than twice as 
much, so that the cost would be at least one hundred and fifty per cent in 
excess of the L. hive, or two and one-half times as much, and all this 
without considering the device for prevention of swarming which is the 
chief and important distinguishing feature of the hive. These present 
times of low prices, short crops, slow sales and small profits speak too 
eloquently in the ears of the producer, of the necessity of curtailing ex- 
penses to the last possible mill, to require dissertation here on the virtue 
or necessity of economy. Then comes the nicety of the work required 
in reproducing some of the fine points of the hive, as, for instance, the 
somewhat eccentric character of the ends of the brood frames, without 
any compensating advantage. As a rule, bee-keepers cannot afford to 
purchase hives, they must make them, hence the necessity of simplicity of 
construction. 


Fortunately, none of the points to which exception is taken, are, in 
my view, necessary to the employment of the crowning device of the 
invention without diminished effectiveness. By this device, viz., that 
for the prevention of swarming, a large percentage is added to the 
roominess of the brood chamber, without increasing the space which 
can be occupied by comb. This is accomplished, roughly speaking, by 
alternating, at the approach of the swarming season, the combs of the 
brood chamber with frames of wooden comb, which has no septum, and 
in which, consequently, nothing can be stored. This comb appears as if 
it had been made in this way: sections one-half inch in thickness taken. 
from the end of a basswood plank, which has first been perforated length- 
wise with a set of one-fifth inch bits set as closely together as could safely 
be done without endangering the stability of the walls between the 
perforations, are treated with some substance to make them proof against 
the bees and the weather and then fitted into appropriate frames. It 
will at once be seen that this arrangement must give the bees the feeling 
that they have an abundance of room, since, if the ordinary combs are 
filled with brood and honey, in addition to the cells of the wooden combs 
which must remain continually empty, and which yet probably give the 
bees the impression that they are to be filled, the vacant space in the 
brood chamber is nearly or quite doubled. It is claimed that this not only 
prevents swarming but contrary to what might be expected, there is a 
decidedly less inclination to store honey in the brood combs and conse- 
quently much more is secured in the supers. 

As already said, in the two season’s use, I have had no swarms from 
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these hives but, during the first season, swarms from ordinary hives were 
exceedingly few, and during the last season one of the colonies had a 
queen of the current year’s production, and the other was not strong 
enough, owing to the scant flow of nectar, to secure any surplus. In con- 
sideration of these circumstances the coming season is looked to for more 
satisfactory results. 

BEES AND GRAPES. 


As between fruit growers and bee-keepers there is no more important 
question than this; do bees injure fruit? There is no question during any 
time of summer when the flowers secrete little or no nectar, that bees 
suck the juices of broken fruit, but it is contended on the part of a con- 
siderable class of horticulturists that the bees actually cut through the 
outer covering of grapes and some of the small fruits, and thus do great 
damage to the fruit growing interests. Some are very positive on this 
point, affirming that they know they do, having actually witnessed the 
operation. I feel some sympathy for this class, since, at one time, though 
familiar with all the arguments against that opinion, I was half inclined 
to believe that in some way sometimes the bees forced open the skin of 
grapes. For some years I have been greatly interested in the production 
of fine grapes and when at times I saw the bees crowding their heads 
down between the berries of fine compact and apparently perfect clusters 
of Delawares, and afterwards found that many of the berries were sucked 
dry, and would fall off with a touch, my faith in the inability of the bee 
to break the skin of the grape suffered a severe wound. I could easily 
see, in the case of the Lady grape, and some others, which frequently 
crack open extensively from excessive moisture, since the cracks were 
evident and the cause certainly known, that the bees had no agency in 
making the openings; but in the case of the Delawares no such ruptures 
were evident. Continued investigation convinced me that the skins of dif- 
ferent varieties of grapes crack in different ways, that is, some crack, so to 
speak, longitudinally, and some crosswise and that they also crack from a 
somewhat different combination of causes. These as I judge, are three; 
moisture from without, moisture from within, and external pressure. 
Moisture alone, in my experience, seldom causes cracking, or, rather, I 
should say causes it only to a small extent. Certain tender-skinned 
varieties, as the Brighton, when the bunches hang in clusters so as to pre- 
vent the ready evaporation of moisture caused by the frequent rains, suffer 
some, but, perhaps, rather from decay of the skin; and, apparently, the 
berries of any variety if they lie on the ground in a wet season or upon any 
other substance that retains moisture, crack more or less. Other kinds, 
as the Lady, crack to a limited extent on account of moisture from within, 
that is, from the superabundant flow of sap which takes place during a 
time of frequent heavy rains. But very much the larger part of cracking 
is caused by this unusual flow of sap in conjunction with the pressure of 
the berries upon each other, that is, in the compact clusters. In some 
varieties, however, the grapes have a skin of such toughness or elasticity 
as to successfully resist these joint forces. The Ulster and the Niagara 
are of this character. I have never known these to crack, and the great- 
ness of the force which the skin resists is seen in the fact that in these, 
and other varieties, as they grow here, it is not uncommon to find, before 
the ripening season begins, berries which have been pulled from the 
main stem of the cluster by the crowding force of their neighbors. Upon 
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these grapes and others like them, in the characteristic mentioned above, 
I am satisfied the bees never work, unless the grapes are first broken by 
birds or otherwise, evidently not the work of bees. On the other hand, 
the Brighton is an example of a grape with a very tender skin which, 
nevertheless, never cracks here beyond an insignificant amount, owing to 
the fact, as I claim, that the clusters are, as a rule, not very compact, and, 
though it is a grape of the highest quality, with a very tender skin, the 
bees have no more success in gaining access to its juices than they have to 
those of the tough skinned Ulster. Of the more than thirty varieties I 
have in bearing the work of the bees has usually been confined almost 
entirely to the Delaware and the Lady, but, on account of the wetness 
of the season, the Duchess and the Salem must be added this year, and 
these are the ones also to which cracking is almost exclusively confined. 
In point of compactness these kinds stand in the following order: 
Duchess, Lady, Delaware and Salem. Most of the clusters of the Duchess 
on strong vines are exceedingly compact, while those on young vines 
or those lacking in vigor are quite loose. The Lady has most of its 
fruit in compact clusters which, with its brittle skin, seldom fails to 
render it almost worthless here on account of its cracking. A fair share 
of Delawares are quite compact, and from one-third to a half of the 
Salems are only less so. 

The significant fact here is that the work of the bees was confined to 
the compact clusters while the loose clusters neither cracked nor were 
visited by bees. 

In all these varieties except the Delaware the cracks, a half inch or 
more in length, were plainly visible and evidently the work vf natural 
causes. As to the Delaware, one might say on a hasty examination that 
they do not crack, for the cracks are never in sight so long as the berries 
remain in the cluster, but an examination with some little care will show 
that they do crack transversely near the stem end of the berry. The 
Diamond grape is affected in a similar manner when it cracks at all. 


The line of thought and investigation of which the above is a rough 
outline convinced me that bees never injure grapes. Still, the thought 
that many would not thus be convinced led me to seek some further test. 
Heretofore all manner of experiments have been made to induce, if possi- 
ble, bees to break the skin of perfect grapes, such as placing clusters in 
hives, confining bees with grapes, etc., from which only negative results 
were obtained. Entomologists have studied the mandibles of the bce 
and declared that they are so little adapted to the purpose of piercing the 
skin of a grape that it would be entirely impossible for a bee to use them 
with effect in that way. On many minds these arguments had little 
effect. 

In July last the rainfall being so great that more than the usual amount 
of the cracking of grapes might be expected, so I decided to determine :f 
possible whether grapes from which bees were excluded, but still left 
hanging upon the vines, suffered in any different degree from those 
to which the bees had free access. To shut out the bees paper sacks were 
used. These were folded closely about the stems after being drawn over 
the clusters and fastened with common pins. A small slit was cut in the 
bottom of each sack to permit the escape of any water that might gain 
admittance. Upwards of one thousand sacks were put upon the thirteen 
varieties hereinafter mentioned. Many of these became ripe early *D 
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September and by September 24th all were ripe except Jefferson and Iona. 
As already intimated the damage was considerable, becoming evident 
even before maturity. The results will sufficiently appear from the fol- 
lowing table: 


Amount of Damage. Amount of damage. 
Without Without 
In bags. bags. In bags. bags. 
AP AWAM so occcw se eeees None ...-.-. None. Tons S2hjoee eee ete INon elses None. 
Brighton loatts te. ee None. 228 Little, JEdrersOniess coscseoas Very little_.| Very little. 
Dela wareicc--.. 2-52 Much..---_-- Less. Iinidileyises-s2s-h eee ee None) ease None 
Diamond 722ceeees— ees Little... --% Little 
Duchessienc- se2cec tee Muchos) Less. WiONiagsira ws os-i22.cceseee None=2ne- None, 
FURLO ee ee eee INONG)- 2-0 -e- None. i? Salemeeeerpes sas. loa Much.....-..| Less. 
Hramelan ie esse ress None.....-- None. Wistar gate. hee None.......-| None. 


in the case of the three kinds much injured it became constantly more 
evident that the damage to those in the bags was greater than to those 
to which the bees had access. This was especially true of the Duchess 
and the Delaware. So evident was it that the reason of this lay. in the 
fact that the juice oozing from cracked grapes in the bags was communi- 
cated to neighboring grapes causing incipient decay, a weakness of skin 
and cracking where otherwise cracking would not have occurred, that 
by the middle of the month I hastened to remove the bags from these 
varieties that the bees might gather the juice from the broken grapes. 

To my mind the conclusion is inevitable that not only do bees not injure 
grapes but that by gathering the juices of cracked ones tbey prevent 
decay and thereby the destruction of sound grapes. 


FEEDING BACK. 


It has been thought worth while to repeat the experiment of feeding 
back extracted honey for the completion of unfinished sections. It has 
also been found more convenient and desirable to do so owing to the 
fact that the character of the season has been such that the percentage of 
partially filled sections has been greater during the past season (1896) 
than ever before. This was owing to the shortness of the honey season 
and the slender character of the honey flow. The extent of this was 
such that but now and then a colony completed even one case. For the 
purposes of the experiment four colonies were selected. AI] were hybrid 
bees, so-called, and very strong. For a brood chamber, each colony was 
given a single section of the Heddon hive containing frames equal to five 
Langstroth frames. Doubtless a brood chamber even smaller, perhaps 
as small as two and a half L. frames, would have been better, and this 
for two reasons. First, much less of the honey would have been required 
for the rearing of brood, as the extent of that would have been reduced 
by one half. I have heretofore given reasons tending to show that it 
requires two pounds of honey for the production of one pound of brood 
and that a section of the Heddon hive, if almost entirely devoted to brood, 
would contain about ten pounds of it. If this is substantially correct, 
it will be seen by consulting the table presented herewith that twenty 
pounds of honey would be required every three weeks to produce the 
brood of each of the colonies used in this experiment. This amount of 
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brood might, have been reduced by one-half without detriment to the 
well-being of the colony, and one-half the honey saved. Second, what I 
have just said appropriately introduces this point. The number of bees 
continually hatching from five L. frames full of the brood constantly in- 
creases the strength of the colony so that if feeding is continued any 
length of time, with the crowding necessary for the production of comb 
honey, Swarming is induced. This would be detrimental to the highest 
success of the work. With about half that amount of brood the strength 
of the colony would be kept good and swarming avoided, for it must not 
be too readily accepted that a small brood chamber without reference to 
the degree of smallness conduces to swarming. 

The feeding was begun the 15th of July soon after the closing of the 
flow from clover and basswood. Two or more cases of sections were kept 
upon each colony and the honey given as rapidly as the bees would take 
it. The honey was prepared for feeding by thoroughly incorporating 
with it about one-half its own weight of water on the supposition that in 
this condition the bees would handle it more rapidly. 

The work with colonies two, three and four was closed August 6, one 
day more than three weeks, owing to the fact that on that date or shortly 
before they had cast swarms, rendering it undesirable to continue them 
in the work. Colony No. 1 was retained in the experiment until the 29th of 
August, nearly six and a half weeks. This colony was particularly 
adapted to comb building and showed that, during the first half of the 
period, but later owing probably in part to the low temperature which 
prevailed during August, its work was less satisfactory. 

Up to August 10th there was no noticable amount of honey coming 
from the fields but later there was some considerable being gathered, 
though colony No. 1, being fed, seemed to participate to a very small ex- 
tent in it, not bringing enough to tinge the color of the comb honey in 
process of construction, and so I judge not sufficient to make it an appre- 
ciable element in the problem under consideration. 


te Ep Sige ey Vigke hele 
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ton & “on oo. =e] isis Aa age are ace 
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ust) 92 1888] so | #8 | Boe] SE [sae] SE | BES 
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Turning now to the table we find some questions presented which are 
not altogether easy to answer. We find there so striking a difference be- 
tween the work of colonies as that one requires more than two pounds 
of honey to enable it to add one pound to its store of comb honey while 
another requires but a trifle more than a pound and a third. It might 
be surmised that the one requiring the larger amount- had expended it 
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in the production of a larger amount of brood. If, however, we allow that 
No. 3 reared an amount of brood equal to that reared by No. 4, viz., eight 
H. frames full and deduct from the amount fed each the twenty pounds 
supposed to be necessary for the rearing of the brood we see No. 4 ac- 
counts fully for all the remainder in its case, while No. 3 lacks eighteen 
and a quarter pounds of doing so. In like manner, on the above supposi- 
tion, No. 2 accounts for nearly all the honey given it, while No. 1 comes 
short of it by more than thirty pounds. It can hardly be that the amount 
of honey required by different colonies for the rearing of the same quantity 
of brood can vary very greatly, nor the amount required by the adult 
bees for food where the strength of the colonies is about equal. At present 
I see only two other ways of accounting for the deficit, viz., quiet rob- 
bing and varying amounts required for the production of wax. Robbing 
as an outlet is hardly to be relied upon: wax production seems more 
likely to afford some measure of relief. If the table is examined closely 
it will be seen that the sections given Nos. 1 and 3 averaged much heavier 
than those given Nos. 2 and 4. Can it be then that the much greater 
proportionate amount of cappings of the honey to be done in the one 
case calls for the production of wax for use in the capping as to account 
for the apparent discrepancy? It may in some measure, and, besides, some 
colonies may practice putting more wax into a given extent of comb so 
as to make it stronger and safer. It is plain there are abundant sub- 
jects yet for investigation in bee culture. Figures may be made in differ- 
ent ways to determine the amount of profit there is in feeding back. 
I consider the value of the unfinished sections as about equal to that 
of the extracted honey, say six cents. This would make the value of these 
two articles entering into this experiment $50.88 cents. I compute the 
value of the 679# pounds of comb honey produced, at 12 cents per pound 
which gives a total value of $81.57, or a profit of nearly 62 per cent. 


HIGH TEMPERATURES IN CELLAR WINTERING. 


Aided by the unusually mild winter, and by putting a large number 
of strong colonies in my bee cellar, I have been enabled to some extent to 
test the effect of a high cellar temperature for wintering bees. I was the 
more resigned to the risk supposed to be incurred by making such an 
experiment on account of a belief that a high temperature induces con- 
ditions that aid the bees in avoiding much of the ill effects of the com- 
mon winter disease the advent of which was anticipated on account of the 
large amount of fruit juices which was gathered during last fall by the 
bees. I succeeded beyond my expectations, indeed, beyond my desires, 
in securing a high temperature, for on several occasions it was with 
difficulty that I kept it down to 50 degrees by opening the outside door 
during the night. Even with this free ventilation it very seldom went 
below 45 degrees, and within a few hours it was back to 50 degrees. For 
a considerable part of the time the thermometer stood a little above 50 
degrees, but for the greater part of the time at from 48 to 50 degrees. 

The bees were put into the cellar comparatively early—from the 5th 
to the 13th of November. There were one hundred and eighty colonies, 
mostly heavy and strong. There were about twenty on L. frames, twenty 
or thirty in single sections of the Heddon hive and the rest in Heddon 
hives of two sections. All except those in single section H. hives were 
stored in the cellar without bottom boards. Notwithstanding the high 
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temperature the bees remained as quiet as is usual with the temperature 
5 to 8 degrees lower. They were also free from any unusual appearance 
of the winter disease as well as from excessive loss of bees until about 
the last of February. From this time there was a marked change in both 
respects although the bees seemed to remain usually quiet. The num- 
ber of dead bees on the cellar bottom increased rapidly—beyond any- 
thing I had experienced except in one disastrous winter, -and about 
one-half of the hives became more or less spotted with excrement and 
about ten per cent excessively so. 

On the 29th of March removal from the cellar was begun and kept up 
by taking a few out from time to time on favorable days until April 
14, when the last, a baker’s dozen, were placed on their summer stands. 
The examinations during and after the removal disclosed the following 
results: thirteen colones dead or so nearly so that the bees still living 
were of no value. I say dead, though three of the thirteen had left their 
hives and combs clean and free of dead bees and honey, showing that 
' they had each probably united with the colony above or below, the 
honey being conveyed thither also. Two had starved, two had perished 
from weakness resulting from queenlessness, one with a bottom board had 
apparently smothered from the entrance having become clogged and 
the rest had apparently died of dysentery. The dead bees from the 
cellar floor measured six well packed bushels amounting, I estimate, to 
a loss on the average of three pints of bees from each colony. More- 
over, there had undoubtedly been considerable breeding during the latter 
part of the winter as was shown by the remains of immature brood and 
imperfect young bees among the debris that had fallen from the hives. 
On removal from the cellar the bees from most of the colonies spotted 
their hives and surrounding objects on taking their first flight, yet they 
were clean and seemed strong both physically and numerically—m)st 
of the colones being of about the same strength as when placed in the 
cellar. In most of the hives also, containing plenty cf stores, there 
were at the time of removal considerable amounts of capped brood, and 
in one strong colony was discovered a nice patch of capped drone brood. 

What the full effect of this cellar breeding will be remains to be seen 
for it is yet too early to pronounce a safe judgment. For a long time 
I have felt a fear that there was a store of evil laid up in the future 
for colonies guilty of breeding in confinement, but I have had _ hereto- 
fore no case that would serve so satisfactorily as a test as the present 
one and I shall look forward with considerable interest to the outcome. 

One other result of warm wintering remains yet to be noticed, and 
that is the amount of stores consumed. I can only show this result in 
the case of poor to medium colonies, for those of this class only were 
weighed in the fall. It is necessary to bear this in mind because the 
stronger the colonies the greater will be the average amount consumed. 
The results in brief on this point are as follows: eleven colonies in two 
section H. hives averaging in the fall, shortly before being put into win- 
ter quarters, 50.72 pounds averaged in the spring 35.27 pounds, show- 
ing an average consumption of almost fifteen and a half pounds. The 
heaviest colony of this lot consumed 21 pounds, and two others 19 pounds 
each. Seven other colonies in single section H. hives weighed on the 
average in the fall 40.78 pounds, and in the spring 29.07, showing an 
average consumption of nearly eleven and three-fourths pounds. — 
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This is a consumption,of stores of from fifty to one hundred per cent 
in excess of anything I have heretofore known when the bees had in 
my estimation wintered tolerably well. Of course if this extra con- 
Bumption results in an appreciable advantage to the colonies it is well, 
but if it causes also an abatement of the vitality of the bees it is greatly 
to be deprecated. 

In conclusion it will be noticed that I took out the bees much earlier 
than is usually recommended, for there were no signs yet of the opening 
of soft maple blossoms, the time which is generally set as the most de- 
sirable for that operation. The greater my experience the more I am 
inclined to the desirability of early removal from winter quarters. When 
most good colonies stand exposure, without extra protection, to the 
weather of the entire winter, it would seem that it should go without 
saying that any colony should stand the vicissitudes of early April with-, 
out serious injury, and I have found, at least to my own satisfaction, that 
it is so. There are several substantial advantages in early removal: 

1. There is much greater comfort in the labor of removal. 

2. A few only need be taken out on any one day. 

3. There is little or none of the crazy out-rushing and commingling 
of the bees of the different colonies. 

4. The bees settle down to honest work more quickly and permanently 
and 

5. The beginnings of attempts to rob are much more easily and effec- 
tively prevented, and much vexatious watching is thereby rendered un- 
necessary. 

Since the preceding concerning high temperature in wintering was 
written sufficient time has passed to warrant me in saying that the 
rearing of brood while in the cellar apparently proved to be no detriment 
to the bees, though at the same time it is doubtful whether it was of 
any advantage. 


COMPARISON OF SECTION COMB FOUNDATIONS, 1896. 


Comb foundation bears about the same relation to the apiarist as 
commercial fertilizer is to the farmer who is compelled to use it. In 
each case the quality of the article has much to do with the success 
and prosperity of the class using it. It is of the utmost importance, con- 
sequently, that purchasers be informed in so far as may be of the char- 
acter of the goods offered for sale by different dealers, which will 
result not only in present safety to the purchaser but also (and this 
is perhaps even more important) compels manufacturers continually 
to make every effort to keep the quality of their product at the highest 
possible point. It is therefore deemed desirable that the experiments 
heretofore made with comb foundation should be repeated and this has 
been done during the seasons of 1896 and 1897. 

It is all the more important that these experiments should be con- 
tinued, because new methods are from time to time being learned and 
practiced in the manipulation, and it is of the highest interest that it 
be known if possible whether the methods affect the product favorably 
or otherwise. During the past year, especially, there has been a marked 
change in methods by the adoption by our leading manufacturers of the 
Weed invention. This is a machine the most important feature of 
which seems to be the contrivance by which melted wax is made into 
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sheets of any length by being passed between cylinders. The immediate 
object of the present experiment was to test the quality of foundation 
made by this new process. 

As a basis for comparison I made some foundation on the Given Press 
out of wax carefully selected for its purity, color and favorable texture, 
the effort being directed to the selection of wax known to be most accept- 
able and most readily worked by the bees. The samples compared were 
three, one from the largest manufacturer in this State, M. H. Hunt, 
Bell Branch, Mich., which was made by the method heretofore in vogue, 
and the other two respectively from the two leading manufacturers of 
this country if not of the world, the A. I. Root Co. of Medina, Ohio, and 
Chas. Dadant & Son, of Hamilton, Il]., made by the new process. One 
case was devoted to the three kinds, that is each case of a size to con- 
tain 36 sections nine to the foot was filled with sections one-half of 
which contained one of the above three kinds and the other half the 
Given foundation. The two kinds were placed in the case alternately 
without separators, the presumption being that those containing founda- 
tion worked soonest and most readily by the bees would at the finish 
contain more honey than the others. 

For the benefit of those who have not perused the reports of former 
experiments it should be said that it is deemed very material to the 
success of an experiment of this nature that the sections employed be 
about nine to-the-foot or one and a third inches wide, for the reason 
that this width approximates very nearly the space which the bees like 
best to allow each comb. To be exact, this space is somewhat less than 
the bees use on an average, but a departure on that side is desirable, as 
appears if the difficulty encountered by the use of sections that are 
too wide is considered. I found by actual trial if two kinds of foundation 
for one of which the bees have a decided preference are disposed in a 
case in alternate sections, having each a width of nearly one and three- 
fourths inches, or seven-to-the-foot, that at first the bees work out the 
preferred foundation much more rapidly than they do the other and 
continue to do so until the resulting comb is of the thickness which the 
bees prefer and must have for use in the production of brood, and that 
when this point is reached their work on it is, to some extent, suspended 
and an effort made to bring up the thinner comb from the poorer founda- 
tion, so that, with such sections, the preferences of the bees defeat the 
object of the experiment which is to have them deposit honey in the 
two classes of sections in proportion to the estimation in which they 
hold the two kinds of foundation, uninfluenced by their ideas of pro- 
priety on other points. But the use of sections nine-to-the-foot meets 
the required condition, for, unless one of the foundations is execrable 
indeed, the comb from the better one is not likely to reach the desired 
thickness before the available space is all occupied. 

The results of the experiment appear in detail in the following table. 

In each case the Given foundation, as generally heretofore, shows a 
superiority, but in a greatly reduced degree. 

The sample from Hunt, whose foundation has heretofore, in this kind 
of experiment, stood at or near the head, loses its place, though on the 
whole it compares more favorably with the Given than in the test of a 
year ago. 
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The showing made by the New Process foundation is very favorable 
indeed, a very gratifying fact, since the increased facility in manufactur- 
ing gained by the new method will have a strong tendency to decrease 
the price of the product. 

It is another matter for congratulation that the samples of foundation 
used in the present experiment approach uniformity very much more 
nearly than ever before. 


TESTS OF COMB FOUNDATION, 1897. 


During the honey season of 1897, I tested several specimens of founda- 
tion from different sources. These consisted of two from the A. I. Root 
Co., of Medina. Ohio, thin and extra thin; two from a maker in Lansing, 
Iowa or Minnesota, whose name and exact address has been mislaid, thin 
and extra thin; one from T. F. Bingham, Farwell, Mich., and one known 
as drawn foundation, having very deep cells, from the A. I. Root Co. For 
comparison each of these was used in connection with foundation made 
on a Given Press, as in former experiments. 

The weight of the several kinds was as follows: 

The A. I. Root Co.’s extra thin 12.1 ft. to the pound. 

The A. I. Root Co.’s thin 10.3 ft. to the pound. 

The A. I. Root Co.’s drawn foundation 6.25 ft. to the pound. 

Bingham’s 11.3 ft. to the pound. 

Lansing extra thin 14.8 ft. to the pound. 

Lansing thin 11.7 ft. to the pound. 

Given 9.4 ft. to the pound. 

The drawn foundation is a very good imitation of new comb, just as 
it begins to be occupied by brood or honey, except that it is of a de- 
cidedly yellower color and the top of the cell walls is sharp as in the 
case of natural comb when the surface has been shaved off as in uncap- 
ping. The several kinds of foundations were all well made, but owing 
to the wax from which they were made some were very yellow—an unde- 
sirable characteristic it seems to me in foundation to be used in sections 
for comb honey. 

In making comparative tests of foundations it appears to me there 
are three questions of paramount importance, viz.: Which do the bees 
work the most readily? Into which will the bees put the most honey 
in the same time under like circumstances? And which will they draw 
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out thinnest or most like natural comb? The first must be answered by 
inspection, the second by weighing sections of honey filled under the 
same circumstances, and the third by measuring with a proper instru- 
ment the thickness of the bases of the cells of the resulting comb. 

To secure these answers fourteen sections were filled with foundation 
of each kind except the Given and the drawn foundation, then with 
each lot was put a set of fourteen sections filled with Given foundation 
and each lot of twenty-eight sections thus made up was put in a case 
by itself, the two kinds alternating throughout, thus making the Given 
sections occupy a position in the case corresponding exactly with that 
of the other kinds with which they were placed. Of the drawn founda- 
tion I had only sufficient to fill six sections, so the six thus filled 
were placed alternately with Given sections in a case as near the center 
as possible and the filling of the case completed with other sections. 
Each of the cases thus prepared was placed on a colony of bees during 
the honey season and all the sections were worked more or less, but 
not sufficiently so that the test by weighing could be made with any 
satisfaction. 

By inspection, however, the preferences of the bees were readily dis- 
covered. In this respect the case of the drawn foundation was curious 
and is worthy of mature consideration by all who contemplate making 
any use of this sort. It was used at once almost for storing honey and 
it appeared then that it would be ahead of the plain foundation at the 
time of capping in point of weight, but such did not prove to be the 
case. At the end of the honey flow, when the center sections were be- 
ginning to be capped, a drawn foundation section right in the center 
of the case weighed only 70 per cent as much as the Given section 
standing next it. It seems probable that this unexpected result was 
due either to the fact that the bees were dissatisfied with this imitation 
of comb and used it only for the reception of honey until they could 
provide other receptacles, or else to the fact that having only the six 
sections capable of holding honey at once, they put so much thin honey 
in them at the outset as to delay the process of evaporation to such an 
extent that these sections in the end appeared*at a disadvantage. If 
this result was owing to the dissatisfaction of the bees this sort of 
foundation must apparently be condemned, but if owing to the other 
ground given, condemnation would not necessarily follow, for if it were 
in regular use there would be twenty-eight sections instead of six in 
which to distribute the incoming nectar and it might well be that this 
greatly increased surface would enable the bees to cure the honey as 
rapidly as necessary. This is a point that touches the use of drawn 
comb in sections which on account of this drawback probably, has 
sometimes been condemned. Naturally more nectar is gathered when 
the comb is ready for its reception and it occurs to me that the number 
of sections given a colony under such circumstances should be increased 
accordingly. 

As to the other sorts of foundation the two Root samples were worked 
at about an equal pace with the Given—the kind called “thin” perhaps 
a little more rapidly. The Lansing “thin” was behind the Given in 
that respect and the Bingham and the Lansing extra thin were behind 
in a more marked degree. 
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_ To determine the thinness to which the bees worked these foundations, 
pieces of the comb made from them were cleaned and sent to Dr. Beal, of 
the Agricultural College, for measurement. I also sent pieces of comb 
from foundation used in my experiments in 1896, and a piece of natural 
comb. From five to twelve measurements were taken from each piece 
generally. Exceptions are found in the case of the Lansing thin, of which 
but two were taken, and in case of the Root thin, of which but three were 
taken. Allowance ought to be made these on this account, for in making 
up the table given herewith showing the results, I have made use of the 
three lowest measurements in each case as showing best the thinness. 
to which the bees work each. The reason is here: As the bases approach 
the points where the side walls are attached they naturally become much 
thicker, and evidently measurements in many cases were taken at near 
this point. The number of measurements and the largest one in each 
case are as follows: 


Root, extra thin No. of measurements, 7. Largest, 9. 
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Lansing, thin a9 o 2. ee 8. 
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All the measurements are in thousandths of an inch. Dr. Beal writes 
that the measurements are correct, but that too much stress ought not 
to be put on them on account of the variations in the thickness of the 
bases, and I agree that they are not to be relied upon unless there is 
assurance that they are taken at points not affected by the junction of 
the side walls. 
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The following salient points in this experiment are to be noted: 

1. The average of all the foundations tested, exclusive of the drawn 
foundation, appear by the measurements to have bases about eleven per 
cent thinner than those of the natural comb tested, which had every 
appearance of being an average specimen. 

2. In point of thinness the Bingham foundation decidedly surpassed 
all others. 

3. Making due allowance for the Root “thin,” as suggested, the base 
of the drawn foundation was much the heaviest of any, exceeding that 
of the natural comb thirty-seven per cent; indeed, the difference was 
clearly perceptible to the naked eye on comparing the cut edges of the 
several septums. 


DOES ALL OF THE HONEY IN A FOUL-BROOD COLONY CONTAIN GERMS? 


Two cases of foul brood were discovered during the season of 1896. 
These were treated as heretofore by putting the bees into clean hives 
furnished with foundation and the diseased hives with their combs dis- 
infected with heat. The treatment was completely successful, as has 
uniformly been the case heretofore. The two all-important consider- 
ations in the operation are that the management be so careful and 
guarded that no bees from the diseased colony be driven to other colonies 
and that no bees from healthy colonies be permitted to visit the combs 
of the diseased colony. 

The reason upon which this caution is founded is that the germs of 
the disease are liable to be carried from the diseased colony to healthy 
ones in its honey—at least it is the supposition that there is such liability. 
We know certainly that robber bees when engaged in robbing a diseased 
colony carry the infection to their own hive. We are certain also that 
honey extracted from combs which have contained the diseased larvee 
convey the disease to colonies that use it. But to have this effect it is 
not necessary to suppose that every cell of honey contains germs, and 
when we consider how small a proportion of the larve are freshly infected 
with the disease at any one time, and that the progress of the disease in 
a colony is generally quite slow, it is rational to suppose that but a small 
proportion of the cells of honey contains the germs. There would per- 
haps be an exception to this if a strong colony became badly affected 
with the disease towards fall, say in August, when its hive was well filled 
with brood and when a good flow of honey occurred in September, for in 
that case, in the ordinary course of things, as the dead matter of the 
larve dried down, the cells containing it would be filled with honey. It 
would seem inevitable then that a large proportion of the cells of honey 
should contain floating germs so soon as sufficient time were given to 
allow the honey to soften the dried matter. After this the cells contain- 
ing affected honey may be largely increased in numbers by the removal 
of the honey from cell to cell as in the spring when brood rearing is re- 
sumed. ; 

Cheshire in his celebrated work laid it down as a scientific fact that 
the germs of foul brood were not to be found in the honey. This conclu- 
sion was not accepted in this country because it was found that practi- 
cally at least it was not true. I doubt if Cheshire himself would deny 
that the germs could be mingled with honey by the hand of man, and if 
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they could then they also could, in the ways I have hereinbefore indicated, 
by the bees. With these exc eptions, was not Cheshire correct? 


This is a matter of considerable importance, because a true answer to 
the question would give us a pretty clear insight into the methods by 
which the disease in question may be disseminated. If Cheshire is cor- 
rect, with the limitations suggested, then the disease cannot be conveyed 
by germs floating in the air or carried about on the bodies of the bees, 
otherwise they must certainly be carried to the honey in open cells 
throughout the hive. 

With these thoughts in mind I made an experiment with honey taken 
from one of the colonies operated on. The colony was quite badly affected, 
there being in the space occupied by the queen from one-fourth to one- 
third of the cells that contained dead brood. The honey was contained in 
the two outside combs of the upper section of the Heddon hive. The 
combs contained five or six pounds of honey and had apparently never 
contained any brood. The honey was fed to a colony of moderate strength 
and very short of stores but actively engaged in the rearing of brood, by 
placing the combs in a story above the honey board, through which the 
bees came and carried the honey below until it was all gone, and evidently 
all or nearly all used in nourishing the growing larve. 

In this experiment the thought was that if the honey contained the 
germs, that fact would certainly be revealed by the appearance of the 
disease among the brood below, and that the continued absence of the 
disease would be pretty satisfactory evidence that that honey contained 
no germs, and, consequently, in so far as one experiment goes, that they 
are not carried about by the action of the air nor upon the bodies of the 
bees. Several examinations were made of the colony during the latter 
part of the summer and early fall to discover the existence of foul brood 
if such were the fact, but no trace of disease was found. 


If enough further experiments give the same results, a decided relief 
will often be experienced in dealing with the disease as where there are 
considerable amounts of surplus honey above the honey boards. 


Continued observations have been made in the cases of two experiments 
which have been heretofore reported; one of these was the immediate 
introduction to a healthy colony of a queen taken from a colony so badly 
affected with foul brood as to be about worthless. Examinations the 
last season show that the colony to which the queen was introduced re- 
mained healthy, as had been anticipated from the fact that it had re- 
vealed no signs of disease the previous season. This seems to show pretty 
conclusively that a queen is not necessarily diseased herself though she 
has been for a long time in a badly diseased colony. The other one was 
the case of a colony of which mention has been made several times here- 
tofore, in which what to all appearance was foul brood showed itself 
without making apparent progress, disappearing altogether at times 
and reappearing again to the extent of a few cells only. “During the last 
season it did not show itself in the colony at all. It would be of interest 
to know certainly whether this was a case of true foul brood, and if it 
reappears an effort will be made to have the point determined by a com- 
petent microscopist. 

From reports that reach me, I judge that the disease to which bees are 
subject referred to in the foregoing is pretty widely disseminated through 
the State, and that ignorance of the methods of its detection and cure 
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exists almost as widely. I therefore venture, in view of the great import- 
ance of the matter and at the risk of some repetition, to append a de- 
scription of 


THE CHARACTERISTICS OF FOUL BROOD. 


EXACTLY HOW TO DETECT IT; AND ALSO EXACTLY HOW TO GET RID OF 
THE DISEASE. 


Where foul brood exists, or where its existence is suspected, it is of 
prime importance that one have the ability to distinguish it with cer- 
tainty from every other disease or injury. Some degree of practical ex- 
perience of the disease will alone make one an adept in discovering and 
identifying it, yet its peculiarities are so pronounced that no one having 
good eyes and nose and giving attention need be in any doubt in regard to 
its presence. 

The one crucial test is the color and consistency of the dead larve, 
affected with the disease, before it dries up. At this stage the matter of 
the dead larve is always viscid or ropy like mucus. There is no foul 
brood without this characteristic, and I may safely say that with this 
characteristic there is always foul brood. This last statement, however, 
requires explanation. In my experience of ten years with the disease I 
conclude that in a few years it spends its force and loses its vitality in a 
given locality, while it continues to retain in the matter of the larve in 
a considerable degree the viscid character. In such case there is likely 
to be found but few affected larvee in any colony, and with a little ex- 
perience and care the two conditions are readily distinguished, and in 
this way: In the weakened stage the dead matter is slightly less viscid, 
but a better test is that it is paler in color. The dead matter of the larve 
affected with this disease in its vigor is of the color of coffee when pre- 
pared for drinking by the addition of a moderate amount of milk. In the 
weakened stage of the diseased the color is perceptibly lighter. To de- 
termine the consistency of the dead matter of larvae, insert a sliver or a 
straw into it and then withdraw it. If the matter pulls out in a string, 
adhering to the sliver, and is of the coffee color described, it may be 
set down that foul brood is certainly present; but if it does not show this 
decided ropiness, it is just as certain that there is no foul brood in that 
cell 

I just said there is no foul brood without ropiness, but this must not 
be taken too literally. That was said with reference to the stage during 
which the matter remains soft. After a few weeks the matter of each 
dead larva dries down and lies spread on the lower side—not the bottom 
—of the cell, a brownish black scale of the thickness of a man’s thumb 
nail. This peculiarity is of great use in making a diagnosis of the disease 
at some seasons of the year, as in the fall or in the spring, in the combs 
of a colony which has perished during the winter, as colonies affected 
with foul brood are very liable to do. Soon after the breeding season is 
over these scales are about the only evidence of the disease that remains 
in a strong colony, as the cappings of the diseased cells are apt to be 
cleared away, but in a weak colony the discolored defective cappings 
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largely remain. It seems to be beyond the power of the bees to remove 
these scales, so if foul brood has been present they remain to reveal it 
if one will take the proper course to discover them. This is best done in 
this way: Take the comb by the top bar and hold it so that a good light 
falls into the cells at an’ angle of about 70 or 80 degrees from the top of 
the comb, while the sight falls upon the cells at an angle of about 45 
degrees. The scales if present will be readily discovered lying as already 
described, reaching almost to the margin of the lower side of the cell. 
I consider this a very sure method of diagnosis, though in one or two cases 
I have seen similar scales where the death of the brood resulted from 
other causes. 

Other characteristics of the disease which are useful in aiding in its 
discovery are the peculiar odor and the appearance of the cappings of 
diseased cells; such cappings, while they vary in color, are generally 
darker than those of healthy cells, almost always sunken or flattened, 
often have irregular perforations of varying sizes and the comb containing 
much of the disease presents altogether an unprosperous, sickly appear- 
ance. The odor is very unpleasant and may be described as an “old smell,” 
and it is well said to be like that of a poor quality of glue when heated. 
If a colony is badly diseased the odor is sometimes felt on raising the 
cover of the hive and generally on applying the nose to the top of the 
brood combs. 


If one handles the combs of his bees frequently and keeps the subject 
of foul brood on his mind, what I have already said will enable him to 
discover the disease very soon after its appearance in his apiary, but if 
brood combs are handled but little it is quite important, if one would 
insure himself in some degree against losses from the disease, that a 
strict watch be kept on the condition, in respect to disease, of all colonies 
that appear from external indications to be lacking in prosperity, and 
especially of colonies to which robbers seem to be attracted, for the odor 
of foul brood has an attraction to bees, seeming to indicate to them that 
the colony emitting it is about in a condition to permit its being robbed 
with impunity. And this not because colonies wanting in prosperity 
are more likely to contract the disease, but because this condition may 
be the result of disease. If the disease is once discovered to be present, 
then it would be the part of wisdom to examine each colony carefully 
under strict regulation against robbing. 

The cure of floul brood is difficult only because it is difficult to discover 
the disease in its incipient stages in every colony, and to determine every 
colony in which are germs of disease lying dormant ready to develope 
when favorable conditions are present, it may be after many months. 
And when the disease is disseminated among the bees in the neighbor- 
hood, especially among wild bees, a final cure may be the work of years, 
but with care, even under the worst circumstances, it may be kept in 
such subjection that the injury therefrom will not be great, and under 
favorable circumstances it may be quickly exterminated. 

The cure of any particular colony is very simple and certain, the 
cautions to be observed having to do with preventing the access of bees 
from healthy colonies to the diseased combs, since such access would 
almost certainly spread the disease to other colonies. To preclude this 
danger, all the necessary opere tions must be performed when no bees are 
flying, or when the pasturage »ffers so much nectar that there is no dis- 
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position to rob. These conditions being secured, take a hive externally 
as nearly like the one containing the diseased colony as possible, and 
having moved the hive with the colony to one side, place the new hive 
furnished with foundation or starters on the old stand, then run the bees 
into the new hive by shaking or driving. This is all that is necessary 
for the cure of the colony if nectar is coming in somewhat freely. If 
nectar is scarce or absent, absconding must be guarded against and feed- 
ing resorted to. Without being certain that it is necessary, I advise 
feeding scantily for four or five days, and after that as plentifully as 
desired. From this it will be seen that it is preferable to attend to the 
eure during a honey flow. 

The plan insisted on by some, that the colony be shaken out into still 
another hive after being allowed to build comb for four days, I have 
proved in a hundred cases without a single failure to be entirely unneces- 
sary. 

I wish here to put in a word of caution against the placing of any 
reliance upon drugs for curing this disease. My earliest experience was 
with thirty diseased colonies, upon which I tried the use of drugs 
thoroughly. I repeated their use upon other colonies later, sometimes 
with extreme care, but with entire failure in every case. 

Sometimes when the disease is discovered in its early stages there is 
large amount of healthy brood in colonies that are to be treated, and 
its disposal is a problem that deserves consideration. Sometimes 
such colonies cast swarms in the swarming season. In such case I hive 
the swarm on foundation or on frames with starters, always avoiding 
combs for that purpose. Then in three weeks I shake out the bees from 
the old hive according to the directions already given. Other colonies 
that are fit to swarm during the swarming season but are not disposed 
to do so I compel to swarm, i. e., I shake out a swarm and then I treat 
both old hives and swarms as in. case the swarms were natural ones. 
With weaker colonies and at other seasons this course is not always 
practical. Under such circumstances, if there are several colonies it is 
sometimes convenient to shake out all but one or two and give all the 
brood to that one or two, which are to be treated three w eeks later. If 
there is but one colony it may sometimes be desirable to cage the queen 
for three weeks—but not often—it is generally better to ‘sacrifice the 
brood and give the colony a new start. 


If colonies have become greatly reduced in strength by the disease, as 
the bees are mostly aged under such circumstances, it is advisable either 
to unite or destroy them, but in doing this extreme care is necessary 
to prevent the escape of any of the bees into hives containing healthy 
colonies. 

I have already intimated that the chief difficulty in effecting a final 
cure is the existence of the disease among neighboring bees, especially 
among wild bees. The reason of this is that the spread of the disease is 
owing principally if not wholly to the visiting ef diseased combs by bees 
from healthy colonies—or in other words, by the robbing of diseased 
colonies, and if there is any other way of contracting the disease it is 
because there are other ways by which the germs of foul brood may get 
into hives of healthy bees. If one considers ‘that diseased colonies in the 
woods or belonging to careless neighbors are sure in time to fall a prey 
to healthy colonies, the serious nature of the difficulty is readily appre- 
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ciated. This consideration also indicates the extreme care that should 
be used to prevent robbing in a locality where the disease is known to 
exist, as well as the care that must be given to secure from bees the combs 
and honey taken from diseased colonies. Their immediate and complete 
destruction by fire would be the safest course for many to pursue, but 
the honey and wax are sometimes of considerable value, and this ex- 
treme course need not be pursued if one is careful and has proper con- 
veniences for disposing of the honey and comb. When there is but little 
honey in the combs, it is best to boil the combs at once and secure the 
wax. If there is honey which it is desired to save, first cut out all parts 
of the comb containing brood and boil or burn them, then extract the 
honey, which may be used for the table or boiled with one or two parts 
of water and used as food for the bees. Boil at least fifteen minutes. 
The comb must then be boiled and the wax secured. Or if the honey is 
only desired to feed the bees, the combs, honey and all, may be boiled in 
just the amount of water necessary and the bee food and wax secured at 
the same time and with less labor and trouble. It is to be borne in mind 
that all honey from these combs is dangerous for bees unless it is thor- 
oughly boiled. 

Not a few, I fear, will exclaim at my intimation a little ago that foul 
brood could only come from foul brood germs, and begin to assert that it 
can come equally well from brood that has been chilled to death. In 
Virgil’s time, swarms of bees were bred from the carcass of an ox; when 
good Izaak Walton lived, the fish called thé pike bred from pike weed; 
lately chess grew from wheat, and now foul brood grows from something 
else. 

Well, bees, and fish, and chess, have now come to increase normally, 
and if foul brood has not yet, it very soon will. 

No, it is still true that men do not gather grapes of thorns nor figs of 
thistles. . 

R. L. TAYLOR. 

Lapeer, Mich., Nov. 17, 1897. 
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SUPPLEMENTARY REPORT OF THE APIARIST FOR THE SUM- 
MER OF 1897. 


The bees belonging to the Station were received at the College, May 
19, 1897. After due examination, they were united into twelve colonies. 
Many of the queens were old and were replaced by tested Italians. Sey- 
eral methods of introducing queens were tried, but the one giving the 
most satisfaction, all things considered, was by the use of a frame four 
inches square by one-half inch high, covered with wire cloth upon one 
side. After putting the queen on the comb where the young bees were 
hatching, the frame was put over her and fastened down by a wire which 
was put over the top, pushed through the comb on both sides of the cage 
and fastened on the opposite side of the comb. The queen is left under 
this cage for about thirty-six hours and then tentatively released. If 
the bees indicate their refusal to receive her by “balling her,” she is 
returned to the cage for another day. 

Among the improvements may be mentioned the replacing, as far as 
necessary, of old hives of early model by new ones with improved Hoff- 
man frames. In the bee yard each hive stands on a mound of sand three 
inches high with a minature dooryard of clean sand in front. A service- 
able honey house has been found by remodeling a small barn. 

Most of the experiments planned in this division of the Station work 
will require more than one season for their completion. Among the mat- 
ters studied, I may mention the following: 

Bee Paralysis—This disease has spread but little in this State, but 
owing to its increase in the south it was thought advisable to investigate 
the liability of contagion. Two queens were purchased of T. 8S. Ford of 
Mississippi. They were taken from colonies badly infected with the 
disease, and on arrival at the College were introduced to healthy stock. 
These hives were removed from the bee yard a distance of a half a mile. 
The queens were introduced in June; on October 29, the first traces of 
what might have been a mild form of the disease appeared. Four or five 
bees were found at the entrance having the shiney, bloated appearance 
said to characterize those that die of the paralysis. The other colony has 
never shown the slightest trace of the disease, and remained strong and 
apparently healthy. This trial was insufficient to demonstrate a liability 
of contagion among Michigan bees from queens introduced from the 
south. 

Foundation Tests—Three colonies, designated as Nos. 1, 2, and 3, were 
used in this experiment. Owing to the absence of strong colonies during 
the honey flow, the experiment was made by feeding back, towards the 
latter part of August. 

The super placed on No. 1 was filled with alternate sections of drawn 
and thin foundation. This colony was fed all they would take until the 
super was filled. The super on No. 2 was filled on one side with drawn 
and the other with thin foundation. This colony was fed three pounds 
per day. The super on No. 3 was filled with a row of sections fitted with 
drawn and a row of sections fitted with thin foundation, alternately 
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through the super and without separators between. This colony was fed 
less than a pound a day. 

These supers were examined every day and progress noted. At first 
the bees began on the drawn and scarcely touched the thin. Later on 
these conditions were reversed, and the bees showed a marked preference 
for the thin. In Nos. 2 and 3 the supers were removed before they were 
entirely filled, and in these the drawn was ahead. Had No. 3 been fed as 
heavily as No. 1, it probably would have shown a preference for the 
drawn. In each super there were twelve sections of drawn and twelve 
of thin. The results of the test are tabulated below: 


Thin Drawn. 
bb a3 Pe ee a = 
Super. Eg = < Bg cs) os 
[== a a Ag a =| 
BB | 38 | a2 | 62 } seas 
= & £ 
eh a eI o, e 
a 5 S a a - | 3” 
sv Crit MU je CAs ae me MOIR LP OnE reas SIC Se Abs 2) 81} 10.20] 9.39 88 10 9.12 
Nie ke eee ed eB) Se Ge ty (ei a l 20} 8.39 8| 9.70 8.82 
5 CaS ay A AAS A a TE SET LO AUT, | 80 | 630] 4.50 88 6 77 
Per cent of honey in the thin foundation.......... 96.46 
Per cent of honey in the drawn foundation.......... 95.51 
Per cent of wax in the thin foundation.............. 3.54 
Per cent of wax in the drawn foundation............ 4.49 


A great many queens were bred for the purpose of testing the question 
whether a strain of bees could be produced which should be characterized © 
by long tongues. The tongues of several bees of each colony were meas- 
ured and were found to average as follows: Black, 4.2 m.m.; Hybrid, 
4.9 m.m.; Italian, 5.2m.m. One colony of Italians had tongues measur- 
ing 5:3m.m. The drones from this hive were allowed to fiy at will and 
all the others kept down. As a result, we have one queen the tongues of 
whose progeny measure 5.41 m.m. This result is very encouraging and 
leads us to continue the experiment. 

Respectfully submitted, 
JOHN M. RANKIN, 


Apiarist. 
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REPORT OF CHEMICAL DEPARTMENT OF THE EXPERIMENT 
STATION. 


Prof. C. D. Smith, Director of Experiment Station: 
I herewith submit the annual report of the Chemical Department of 
the Experiment Station for the year ending June 30, 1897. 


WORK IN THE CHEMICAL LABORATORY. 


A large number of chemical analysis have been made during the year, 
the most important of which may be placed in the following classes: 


I. COMMERCIAL FERTILIZERS. 


So important to the farmer and fruitgrower is the composition of the 
fertilizers he buys, as determining their money value as well as the 
manural value, that large attention has been given to this subject. Dur- 
ing the year eighty samples of commercial fertilizers have been collected 
and analyzed, and the results of such analyses have been given to the 
public in Bulletin 145 for all the fertilizers licensed for sale in this State. 
So large has been the demand for this bulletin that the edition is nearly 
exhausted, yet requests from farmers for “the fertilizer book” come almost 
daily to this office. 


II. ANALYSES FOR THE FARM DEPARTMENT. 
The co-operation of the Farm and the Chemical Departments brings 


them into close relation in the work of the Station. As an illustration, 
the following list of analyses made for the Farm Department is given: 


Samples, Of DUGheRA. 4% ss sv aew eee es ata meee ata nee eee oe 5 
MER ECAUTUSY 602505 fees tayattcd apes en ca; as areiateh oa ace 'at a tae ol oe at oak one or et one ae 3 
Fodders, and feedingvstutige: 3 st. bys eR. IAM oh ois eek 65 
PUTER oS oc 2 ccd hance Geese ales Sew ticlecaahe ave celeise dition MENS Delta dap eee 1 
DUP AT WCOLS. oe Pee See ooh he Te te see meted Soldat 2 
Sol waters. (dramiagels Ag. See ray tos ee ee 6 


III. MISCELLANEOUS ANALYSIS AND INVESTIGATIONS. 


The foregoing list falls far short of covering the work of this Depart- 
ment. In addition, analyses have been made of samples of salt, of iron 
and steel, of sugar, of milk, of manure, of soil, etc. It is a matter of 
weekly occurrence to receive minerals for indentification or analysis. A 
man finds a rock full of yellow specks that glitter like gold, and he is 
anxious to know whether he has a gold mine, and is disappointed to 
find it is only mica. Another discovers beautiful yellow crystals and is 
sure it is gold, and his hopes vanish when he learns it is only iron pyrites, 
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a material so often mistaken for the precious metal that it has been 
named “fool’s gold.” If the chemist has not developed a bonanza in such 

cases, he has at least saved the parties from a useless expense and greater 
disappointment. A farmer finds a whitish deposit at the bottom of a 
muck bed and sends it to the Station, and then learns about mar! and its 
uses. 

Samples of another kind often come to the chemist. A party sent the 
stomach of an animal for analysis to determine what poison had been 
given, assigning no reason for such request. A woman sent a vial of 
medicine to be analyzed at once, “because it affected her so queerly and 
she was sure the druggist had made a mistake, and he would have to pay 
for it dearly.” In these cases the chemist probably lost an opportunity 
to figure as witness in court at a dollar per day, while paying two dollars 
daily for hotel bill. 

A State institution wants analysis of the kinds of soils on their farm 
to find what fertilizers they had better buy. A good friend sends several 
kinds of marl and clay for analysis to determine their value for making 
Portland cement. Each of these analyses would take the entire time 
of a chemist for at least one week and would be of no value to the pub- 
lic, but only to the parties concerned. 


THE AGRICULTURAL CHEMIST AND THE PUBLIC. 


Perhaps there is a misconception as to the duties of the College chemist. 
His first and most important duty is to teach the classes in chemistry 
and carry on the work of the College in this line. In the second place, 
as Chemist of the Experiment Station, it is his duty to carry out such 
investigations of a chemical nature as will aid the other departments of 
the Station; and thirdly, to carry on such work of a chemical nature as 
will be of benefit to the public. Manifestly it is not his business, at 
the neglect of the three classes of duties just enumerated, to take up 
work of a miscellaneous kind, for any one who may apply, which will 
be of no benefit or interest to the public and will be valuable only to the 
individual concerned. Work should be carried on which will be of most 
value to the greatest number. 


ANALYSIS OF MICHIGAN SOILS. 


Nearly twenty years ago the Chemist tried to make a collection of 
soils that would be fairly representative of the soils of different counties 
in the State, to make analysis of such soils and publish the results as a 
kind of chemical soil-map of the State. The plan was only imperfectly 
carried out, many counties failing to furnish samples for this purpose. 
The results, such as they were, were published in the report of the State 
Board of Agriculture for 1878. 

As a contribution to the Agricultural section of the College exhibit to 
the Quadricentennnial Exposition in Chicago in 1893, this department 
gathered additional samples of soil, analyzed them, and presented the 
results of 38 samples of soil in Bulletin 99, which was widely distributed 
in Chicago. é 

It is thus shown that the College has taken a lively interest in the 
composition of Michigan soils. 
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The analysis of a soil, to be of much practical value, requires great 
care in the selection of the soil—a process confessedly demanding ex- 
perience and good judgment. The thoughtless and haphazzard selection 
of a soil will probably vitiate the results of the most careful analytical 
work. Few people realize the amount of time and work required for 
such analysis. A gentleman in Lansing, who called himself a judge of 
such work, declared that a chemist who knew his business could analyze 
a soil in five minutes and thus tell how many bushels of wheat per acre 
such soil would produce. On the contrary, it often takes many hours and 
sometimes days to bring the soil into solution as the first step in analysis. 

So many things are involved in a practical soil analysis to secure such 
results as will be of general and permanent value, and so large demand 
is made upon the time of the Chemist, that the Experiment Station coun- 
cil, after considering the whole subject, decided by unanimous vote that 
analysis of soil should be made only by direction of the Station council, 
and that when such analysis is to be made the sample should be selected 
by the Chemist or under his direction. 


WHEAT AND FLOUR. 


Many investigations on the relative value of different wheats and their 
products have been carried forward, primarily for the benefit of millers, 
but secondarily for the profit of farmers. These are still in progress. 


METEOROLOGICAL OBSERVATIONS. 


Complete meteorological observations, taken three times a day, have 
been taken during the year and the results submitted for publication. 
The series of such observations has been continued for thirty-three years 
—the most complete set ever made in this State. The value of such work 
as related to the climate of our State, and the conditions for general 
crops and such special crops as sugar beets, becomes manifest. 

Respectfully submitted, 
R. C. KEDZIE, 
Chemist Experiment Station. 
June, 1897. 
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SUMMARY OF METEOROLOGICAL OBSERVATIONS AT THE 
MICHIGAN AGRICULTURAL EXPERIMENT 
STATION FOR THE YEAR 1896. 


IN CONTINUATION OF THE SAME SERIES OF OBSERVATIONS 
RECORDED FOR THE MICHIGAN AGRICULTURAL 
COLLEGE SINCE 1863. 


BY R. C. KEDZIE, PROFESSOR OF CHEMISTRY AND CHEMIST OF THE STATION. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer in open 


alr. 


Daily mean. 


Relative humid- 


ity or per cent 
of saturation. 


in inches. 

es 4 
< ro a 
fd N oO 
-078 | .118 | .135 
.175 | .204 | .091 
.075 | .O71 | .050 
.033 | .065 | .032 
.027 | .065 ! .057 
.062 | .098 | .094 
.098 | .1385 | .075 
.082 | .153 | .153 
.167 | .188 | .162 
-167 | .196 | .174 
.160 | .188 | .191 
.113 | .103 | .090 
.082 | .108 | .103 
-108 | .120 | .059 
-042 | .100 | .071 
094 | .150 } .148 
-160 149 | .168 
.168 | .191 | .188 
oO a AT Slay 
141 | .175 | 2153 
-153 | .160 | .105 
103 | .135 | .111 
-162 | .183 | .175 
-196 | .212 | .150 
.188 | .162 | .174 


point. 


28.877 
29.019 
29.035 
29.350 
29.445 


29.146 
29.109 
29.009 
29.189 
28.983 


29.152 
29.080 
28.775 
28.611 
28.993 


Pressure of vapor} Barometer reduced to freezing 
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JANUARY, 1896, AT AGRICULTURAL COLLEGE, MICHIGAN. 


Clouds. Winds. Eesistering Rain and snow. 
‘ a =) qd = 
7A.M 2P.M 9P.M. 7A.M.|2P.M.|9P.M. “a S) B=) E 
eats eo m a |8o | 3 
; a A d SPS) || pais | Secale 
2% aa 23 g g g Sele Sh | ee) ete Im. | Om 
oo ao : oo : S| co Hleoel onlsuina iS 8g aq ag ais ze} a2 
SoS Som Sei) oS S|) © Noro oa sal meres mt = = 6) SS 
S| 2 ey) ate ae A Selle ied=) (les | Be ie 3 fe me se Silane aie 
Bees is Ss iol 2 |ala heals los ist ice ae) eso 7.ax 
10 js wij il 34 
14) wy] 9 34 
14])/w]| 8 14 
ll js w] 6 10 
2)se| 13 10 
13 }se|] 8 19 
z 0 Sim ee a) 26 
E 2 9\s 9 31 
100} Cu 100) Cu 100} Cu. Tew) Dal wpa see 0 34 
100} Cu. 100) Cu 100) Cu. SOs E22 ao es 8 33 
100} Cu 100] Cu 100; Cu Biwi pate) 0) |) selets 34 LO ee ae Se 2 ee 
80) Cu Ci.} 80} Cu. 100; Cu swil7|w)|1l16/s wi & 23 13 co ON es SSS || ee ee 
100} Cu 100} Nim 100} Nim. |s w; 3/s w| 4\|s wi 5 21 13 |{9a.m.| Morn. | 1 % 
100} Cu. 100} Cu 100; Cu wi 4isw| 8/s wi 2 26 | —6 |.__.-...| Night 03 1% 
10} St 50) Cir ee eee eee | Ouse lee: saw) fo 7 EO || Ses Se ee Se Se |e ee je 
HONCapstst: A422 A eee es S| 4S wile |e se 0 34 bP eS SS oe Se Se ee ee 
100} Cu 100} Cu. 100) { eee Obs ons 3 36 ree Me | S22 TE Ge ees PS | eee | |e ee 
100| Nim 100} Nim 100} Cu. s 6ils wi 5) wl] 1 37 24 |§8 a. m.| Night IVs |e ae 
100) Cu 100} Cu 100} Cu nL Abet duaiand) Colle tb 29 23 ge ee Se a eS 
FOO Nims adOuNeCn.: es) ee s 9iswi 8is wi 5 35 24 |{7:30am| 9'a.m. || ___. -|_ 2. 
100) Cu 100) Cu. 100} Cu ne/| 1lje 3] e 3 30 Pee Al be Sl Sey |e eee |e 
100) Cu 100} Cu. 100; Cu mie) | lv ey |be2 Nemes = 33 18 |tMorn.} 12 m en 
100} Nim 100} Nim 100) Cu Ne; |aoweVe les |- sO 36 30 |§Morn.| Night 33 % 
100) Nim 100) Nim 100) Cu n 5ine| 4ine] 3 37 yee eS) eS ee ae ee ee 
100} Cu 100} Cu. 100} Cu Saw] -oauw |i. i wal 6 37 7 ee eee ee Sa De ee | 
100) Cu 100; Cu 30} Cir. nw; 7|nw| 6] wi 1 30 1b S| eee ee ee ee ee oe 
7 Os 7 aR) | 30] Cir Sai. Lele cw: (E22) 0 32 aN (| RSS Be ee OO wae ae. A 
100} Cu 100) Cu hgy te | See ae sw] 5|s w| 91s w, 10 33 0S ote Sse eee ee ee 
melee FAs. 20| Cir. 60l'Cies “lsewl Pie wihiS:sawl Te (SO) yeeeelesioces |e om hee: ilk 
100) Cu. 100} Cu. 100} (iu. Ele On mess one! 4 38 2) | ee ES Ree Peo ae || eee 
100} Cu, 100) Cu. | 100) Cu seni |ire 6/ne}] 4 41 32) E95 30am hes ee ea 
2 || a a ee es EA Sen aN Perey ee | (eel ae Page Spe | |e S| | ee (eae ne ey 3% 
| 
7 | ene 1S\ecsectes | si Eee A Loeeceel be eet elne enti nib SOOO Pat 20 5 ia tecerets a eesiearens eters eee 
eee ee oe Sle as | wi he Flee 
1 jel leant cal eames | se | ce | eee | ee | (Eee eee) | eee | ne seers | mere S| Deer etree | DTS 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OP 


Relative humid- 


ity, or per cent Pressure of vapor|Barometer reduced to freezing 


Thermometer in open 


air. at iantanatinv: in inches. point. 
Day 
of d 
month, a 
EB 
ee fee asl oe feal2B oo—te | = = F 
= He (ete eee pe ferne IRM tei IP fan |e ei <4 Ay A; ® 
N a =) iS _ or) - a fr) - nN o | 
1 ee! 38 36 82 | 8544 100 100 89 | .229 | .212 | .162 | 28.803 | 28.914 | 29.025 28.914 
7 PRY SSE 31 33 30 | 3144 89 89 89 | .155 | .168 | .148 | 28.970 | 28.955 | 28.8938 | 28.939 
Rae Sea 28 32 25 | 284% 100 8&9 100 | .153 | .162 | .135 | 28.620 | 28.573. | 28.701 28.631 
1 ee SC 24 30 28 | 27% 100 | 100 100 | .129 | .167 | .153 | 28.586 | 28.613 | 28.772 28.657 
tes ee 18 38 20 | 27 100 100 100 | .098 | .229 | .1385 | 28.705 | 28.651 | 28.756 | 28.704 
pew Sea 28 33 26 | 29 100 100 100 | .153 | .188 | .141 | 28.582 | 28.503. | 28.613 | 28.549 
{Se 26 33 26 | 28% 100 100 100 | .141 | .188 | .141 | 28.713 | 28.766 | 29.030 | 28.836 
(ee Paar 26 32 26 | 28 100 100 | 100] .141 ! .181 | .141 | 28.966 | 28.897 | 28.955 28.939 
ee he 26 28 26 | 2624 100 100 100 | .141 | .153 | .141 | 28.800 | 28.811 | 28.862 28.824 
iO Rebs 26 35 26 | 29 100 100 100 | .141 | .204 | .141 | 28.752 | 28.488 | 28.736 28.659 
18 (eS Peer 18 24 5 | 1534 100 100 100 | .098 | .129 | .055 | 28.859 | 28.968 | 29.285 29.037 
1 Via a ee 8 20 12 | 18% 100 100 100 | .062 | .108 |} .075 | 29.220 | 29.125 | 29.108 | 29.151 
"| ee ae 21 28 21 | 23% 85 100 85 | .096 | .153 | .096 | 28.775 | 28.847 | 29.104 | 28.909 
at ae 20 28 20 | 22% 100 100 85 | .108 | .153 | .091 | 29.107 | 29.097 | 29.119 | 29.108 
Ibias Aine 40 38 12 | 30 91 100 100 | .225 | .229 | .075 | 28.814 | 28.786 | 29.250 | 28.950 
ied one —1 8 —3 144 100 100 100 | .042 | .062 | .038 | 29.311 | 29.379 | 29.365 29.352 
Mia 4 —14 12 7 1% 100 100 76 | .024 | .075 | .045 | 29.481 | 29.325 | 29.294 | 29.367 
1822 Be: 20 26 24 | 2314 100 100 | 100 | .108 | .141 | .129 | 28.797 | 28.676 | 28.691 28.721 
i ae Se 9 13 3} 8% 100 100 100 | .065 | .078 | .050 | 28.487 | 28.535 | 28.851 28.608: 
71) SSieeaee —6 10 1 1% 65 100 100 | .024 | .068 | .046 | 28.980 | 29.093 | 29.277 29.117 
AS ee 8 20 4 | 1024 100 100 100 ! .062 | .108 | .052 | 29.361-| 29.339 | 29.342 29.347 
Doe me 6 36 37 | 26% 100 100 81 | .057 | .212 | .178 | 29.194 | 29.135 | 29.081 29.137 
3 ee ES oa 37 41 34 | 3744 81 91 79 | .178 | .235 | .155 | 28.881 | 28.928 | 29.017 28.942 
7) as ee 33 37 20 | 30 8&9 81 85 | .168 | .178 | .091 | 29.017 | 29.055 | 29.264 29.112) 
2k See 10 34 32 | 25% 100 100 100 | .068 | .196 | .181 | 29.245 | 29.112 | 28.901 29 .086 
20 eee 32 42 37 | 37 100 83 81 | .181 | .222 | .178 | 28.685 | 28.740 | 28.775 28.733 
py eS ee 37 52 42 | 4324 90 87 91} .199 | .862 | .244 | 28.519 | 28.469 | 28.623 | 28.537 
Ao eer Nene 37 45 31 | 3724 100 84 89 | .221 | .251 | .155 | 28.614 | 28.751 | 28.886 | 28.750 
2 Ne AEE 23 27 23 | 24% 86 100 100 | .106 | .147 | .123 | 28.931 | 28.941 | 28.983 | 28.935 
Sumsinses|b ees )ecsed | See al eb |e se eal ese | at 
Means! 2 |b 2-25| on ae 24.28 96 97 94 123 171 120 5) cedoces| eso 28.916 
a || 
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FEBRUARY, 1896, AT AGRICULTURAL COLLEGE, MICHIGAN. 


Clouds. Winds. Renlstering Rain and snow. 

7A. M. | 2P.M. | 9P.M. |74.M.|2P.M./9P.M. z= S (pa vee 

| 3 ceed ee ne ie ee 

s a : r= =| d 3] g mre s bb} a 
ge] . feel. (eel . lelaleleldlel2|2| a2 | Se letelad 
Ss] 3 lee g l2s) 3 18] 8]sisisle| a} a] s2 | 8 6-2 28 
o%| of Be|( une S=| & Bo Alwep lien esas oS fe Oe, a8 ong BE 
Sel tte tenciaid ic) & |S) ee Dee epee ey |.cdt fee lem a! eS 124) ae 
100} Nim, | 100) Nim, 70| Cir. w | 8{s wi----|n wi--- 39 24 |*con’ng| Night} .11 }_----- 
30] Cir. 100) Cu. 100} Cu. ne|___-|se| 7|ne]| 6 36 PANE Oe Se SM Rh | MEER | ee See 
100} Nim. | 100} Nim 100} Nim. |ne| 4}/ne| 4j/ne] 3 32 23) tt Morn: peace = |ceeebnoe 
100) Nim 100} Nim. | 100}; Nim. |ne| 1|w| 4/s wi] 5 32 TEU SHOW eee ee ees 
90) Cu. 90) Cu. 100} Cu. sw] 3|s wi 7/s w| 1 40 15 | Snow | Night 39 5 
100) Cu. 40) Cir. hee ne| 4/s w| 6|s wi 7 38 7 eee a |e ae ae | ee | eee Sees 
100} Nim, | 100) Nim. | 100) Nim. |s w! 8 |s w| 10 |s w| 4 33 2S GSO wa [eee eee bene oes 
109) Cu. 100} Cu. 100| Cu swi 6/is wi 4/ne| 2 36 24 Snows if. ee 09 % 
100} Cu. 100} Cu. 100} Cu swi 2/s wl 8/s wi 6 32 P| oe eS 9) ie IS CR SE Ye ee 
50] Cir. 100} Cu. 100} Cu Sow | 24|SWiee=e Siew ane 35 U7 2Snows |b Soe |b eee 
100] Cu. 60} Cu. eee Nat s w|._--|/8 w| 18 |s wi} 2 23 (Ohi Mee els Mae 8 eee U3 0d [eee 2 ae 
100) Cu. 100) Nim. | 100} Nim. |se} 1/ne} 4/ne| 4 19 Gill Hs re | ee ae 
100) Nim °{/100)|\Nim. |222).23 = ne| 3/s wi 5|s wi 4 28 14 | Snow | Night 56 5g 
90|Cir.Cu 5} Cir. 100} Cu. w! 6{|s w| ll js wi 8 40 1 Ree bees oie od |e Oe ste (Ho) [es = 
Cu. 100, Cu. 100} Cu. swi\14]}w]| 7|nw 5 CO |e 22) ae St) reer || see |e 2 
UEC Chat, Ad aie | ec ee (li ree Cn | [Ea O| n Bese, 0 aU ir? || een ee = ||| OS sae | Se) ae a 
ne =| (Bata a) ee ee ee ee ee ee Ols w| 9}|se! 9 12 | 8 bas eS SaceIs eis oe 
100} Nim. | 100) Nim. |-_-_ }----__-- s w| 11 |s wi 15 |s w} 11 27 8 | +Morn.| Night 11 1 
70| Cir. 100) Nim. 30} Cir. S w| 12 |n wi 14 | w | 10 14 | —10 | {Morn.| Night 04 \% 
7: ee ne 80] Cu. bee Sein PSs wis. saw) 3 A) eee eee Re Pe ae 02. ee 
100) Cu. 100KCa;, || sw 1{|s w| 12 |s wi 6 19 Bel | eee | Se = ol | ae eee 2 
Ja 52\| (DE a AN Cis’. to Sq ees sw| 9|{s w| 13 |s w| 12 36 nS | ae A SES See aie || Fe ee | 
00} Nim. 70| Cu. at so s wi 15 js wi 13 |s w| 7 39 av |FNight | O27 Pea = 
70| Cu. 100) Cu. 90} Cu. nw| 1ijnw| 3 |nw 9 37 Vip ee Se: Bs 9 we gee) |S ea (ES 
10] Cir. 100) Cu. 100} Nim. |__-.| O0js w! 9 |s w! 13 34 18 |78p.m.|]9p.m.| .04 % 
fe | ee et 20| Cu. 50| Cir. swl 2/ls wl 4/se] 3 41 By ie eee oe | a St See | Pee) [oe | Se 
29S 1 a aE 50} Cir. 70| Cir. s |1llijs willis w 5 54 33 [| | Sena | a S| | See WES SS 
95| Cu. &0 Cu. Ee A eee Ww 4's w| 6/ne] 2 45 PANNE | Se Ge |B ES | Ne PN | RE ae 
80] Cu. 85| Cu. 30} Cir. ne| 6|ne| 6/ne} 9 31 tg | pee | SS eS) | Be Pie Se a 
2) 5 | So Se | (a ae VT |S Sate | | 2 Vg | a (mel | REN ee eee Yl ee Se oe 1.51} 11% 
{PAs See HY) teen es BS | soe SRE | x SEEN (SEIS oh) tees | RS RS 3) ohn ALS ol ees Se el ee || See 
a ~y- tne mi hie lc orl aaa Lelia ni erie | 
aS rae eas ee fe 

* Rain. { Snow. 


18 
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STATE BOARD OF AGRICULTURE 


MEPEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer in open 


air. 
Day 
of 3 
month. a 
Fs 
=| =| = > 
afjal|a 3 
i nN o =) 
Va ee 21 31 24 | 2514 
ae Ce 20 31 24 | 25 
pe Wee Se 18 24 24 | 22 
f Wis eatides © 15 32 22 | 23 
6.2 ere 20 35 32 | 29 
| eee te er 34 43 34 | 37 
(eee a 28 30 30 | 2914 
eee = a 24 34 25 | 273% 
eet res 24 42 29 | 3124 
[Oe eg at 28 30 21 | 2614 
1h Wipes 62 os es 17 22 9 | 16 
(Pi eee 2 16 4 744 
(Bie ee ee 5 23 812 
1 bees 22s 14 27 23 | 2114 
1 ee aes 26 31 26 | 2725 
162 ae 21 32 25 | 26 
i} esa ea 22 37 26 | 28% 
bse et oe 5 ee 30 39 30 | 33 
oes ae 31 34 21 | 2824 
7 ie SS ae 14 28 23 | 2125 
7A yd oe he ae 32 42 4t | 38% 
ro) ee 18 27 23 | 2224 
3 eee Te 21 32 22 | 25 
jy eke See 22| . 37 31 | 30 
Peat oe Tea 36 52 46 | 4425 
Peas eee 26 31 22 | 26% 
(7 20 35 29 | 28 
Dheee ir pe 32 46 46 | 41% 
7 gles eet 8 52 57 37 | 4824 
BO ene se 37 52 36 | 4125 
39 [oie ee 34 58 42 24 
Means) ses] sae e eee | cease 28.70 


| Relative humid- 


ity or per cent 
of saturation. 


in inches. 


98 92 94 
ie — + —-“qY 
95 


Pressure of vapor} Barometer reduced to freezing 


point. 


28.717 | 28.697 | 28.889 | 28.768 
28.857 | 28.997 | 29.168 | 29.007 
29.236 | 29.286 | 29.478 | 29.333 
29.486 | 29.502 | 29.418 | 29.469 
29.190 | 29.083 | 29.034 | 29.102 


28.976 | 28.955 | 29.140 | 29.024 
29.074 | 29.077 | 29.189 | 29.118 
29.118 | 29.022 | 28.956 | 29.032 
28.683 | 28.682 | 29.018 | 28.794 
29.062 | 29.066 | 29.178 | 29.102 


28.877 | 28.813 | 28.805 | 28.832 
29.276 | 29.413 | 29.472 | 29.387 
29.430 | 29.411 | 29.559 | 29.467 
29.442 | 29.298 | 29.156 | 29.299 
28.808 | 28.589 | 28.695 | 28.697 


28.761 | 28.903 | 29.140 | 28.935 
29.114 | 29.057 | 29.137 | 29.103 
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MARCH. 1896, AT AGRICULTURAL COLLEGE, MICHIGAN. 


Clouds. Winds. i pclae Rain and snow. 
74.M 2P. M 9P.M. |7A.M.|2P.M./9P.M cI S$ |g |e 
See 2} oS | _ eee p S Az RO | a 
= ci q a [| Ss . oo] se aa 
a3 oe 25 S |e eWeek 22) 8 (BE eee lee |S 
ele MO Re OO) | Bal ee ee ted) HER) |g aa | ee |S8¢| ae 
eile as! So aS Jo as o|O9!loao]9]o0]9 | a aur ao |S oO] Bo 
Se ey oo) es leet) Se Se eee ome | aes . | Ba foxal og 
Pe ceed tide | oe | elena eee), tele | ed el OS. i cea 1, Oe 
100) Cu. 100| Cu 100; Cu n | 3 /|n wi 10 In w} 12 31 UA) ieee el |e ee eS ol ee 
100} Cu. POC Wes pee tel. Few no w/ 12 In w) 13 Jow 7 32 i eh ne SS | RE | Oe re Nee 
Cir. SOC aes USS: vee ne| 4|nw| 5 |nw| 2 28 SR te ES Se ee 
eee 2 80| Cus 10) Cu ne| 1|/ne/] 4/ne| 1 32 Va aes Se SS =| ee | 
Cir 30| Cu. on Cu. se} 2!se] 9]se| 16 35 17 |*Night | 8a.m BLS ee 
100} Nim. | 100] Nim. | 100, Cu. s| 4ilsw| 9ls wl 6| 42] 25 |f6a.m.) ______- o1 % 
100) Nim. | 100) Nim 100) Cu. (Js w}/ 11] w | 16] w/] 10 29 LSS | ea Ee Oe ee lee 
30) Cu, 30} Cu. 100, Cu. Ss wi 4s) wilesiisi wieee. | 28 Ae i Se SS | ES EE epee | ee 
40} Cir. 100} Cu. 100) Nim. SPR eas 3|s 1 Sb 20 | 6p.m} Night 20 2 
100} Nim. 1OO|PNiamy.;* [SEs . See) O/jne] 3/ne|] 4 25 13 | tNight | Night 03 1 
95| Nim 115] | {Can eee (ees oo ne| 3/ne/] 8j/ne/] 1 229 |e Ih) ae ee SAS eel 
10} Cir. 20 Cus | ies). eee ow! 5 |nw| 10 |nw| 1 19) | 28 ss SER ES Se ae ee ee 
10] Cir. 80} Cir | | ee | 8s eel | 23 C16 AD eee | Ses OARS Oe eae 
6. Te aes 10) Cu 15| Cu. Shwil 2) lstwitsonileeeel ll 29 1d PSS | es 5S | EE eee 
50} Nim. | 100) Nim 100) Cir. sie) 1 )|/Eae | On asa O 30 1 Ea 4 | SS | tee = | 
90) Cu. SolC@ae. |22a|a eee eee Ojnw] 3iswi 1 34 lg eae SD Te elbow mee 
50| Cir. (OVrGus, 2st ae sw| 3is wi|13/s w 1 38 Pa le = ee |) ee ee Sal eee 
100} Nim. | 100| Cu. 100} Nim. |s w} 1|/s wi] 1j)----| 0 38 28) |i Suet. dial |el O/a) inv.) Se | eee 
100) Nim. | 100} Nim. | 100} Cu n 1 nie Pete ee O 35 12 | Cont t 5 Zu 
2 230| (ESSE S| eS eee | eee = eo ee Om [SSeS wees 35 gai ate, ORD 5 ae Se 2) ee 
50] Cir. 50| Cu. 100) Nim. jn w}.- -| w] 18] w |-15 48 19 |*6p.m|8p.m 3? [mest 
5] Cu 50) Cu. 30| Cir Mme) cane ||) eeulee=s 10 33 f(t Ne CR | kee 9 eS eee 
100) Nim 50) Cu. 50} Cu. e 2°|s\ w) 3 je. |) 0 32 17 Spe See 2 ek eee 
55 |e ee 40| Cu. 75| Cir. s wi 5 |/s wi 15 |s wi ll 38 OA ||| eke Se OEE NEA eel |e 
50} Cir. 60} Cu.Cir.| 100) Nim. |s w| 16 |s w} 20 |s w} 11 58 251/46 poms | INtEhE | eee eee 
wl 7 
e| 2 
3 
9 
3 
1 


CS 56] 22-5522 gE Lee eae |p een | ee eae fe Beal \O tel |e Pada (| ee eet feared lesa ees 


* Rain. tT Snow. + Forenoon. § Snow flurries. 


140 STATE BOARD OF AGRICULTURE 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer in open cele abl nian g Pressure of yapor|Barometer reduced to freezing: 
air. Gf actaratibn. in inches, point. 
Day 
of : 
month. = 
| 
=| = =| = P| s P| =| P| = =| | d 
< pay |pmeay Eee tt) eh erase all tay qd | a Ay 4 aw ro¥ ® 
| td N lor) (=) | NN for) Ld nN lor) L Sd Nn lor} =) 
| ee eee 43 47 33 41 100 7 80 | .278 | .249'| .150 | 28.740 | 28.772 | 28.916 | 28.809 
7 eh bien 20 24 19 21 85 86 | 100 | .091 | .111 | .103 | 28.777 | 28.847 | 28.996 | 28.873 
DES beh a 21 34 24 2644 | 100 79 86 | .108 | .155 | .111 | 29.077 | 29.053 | 29.250 | 29.127 
Tae abil 26 41 28 3125 | 100 74 88 | .141 | .190 | .185 | 29.261 | 29.224 | 29.409 | 29.298 
bye are SA 34 51 33 3944 74 72 80 | .149 | .270 | .150 | 29.801 | 29.284 | 29.238 ! 29.274 
6231 yet 36 49 26 37 val 81 87 | .149 | .278 | .123 | 29.216 | 29.198 | 29.323 | 29.246 
(eee eee 26 41 32 33 100 82 89 | .141 | .212 | .162 | 29.328 | 29.381 | 29.562 | 29.424 
+ eet pea 29 45 34 36 100 84 71 | .160 | .251 | .188 | 29.485 | 29.395 | 29.337 | 29.406 
are 35 41 38 38 100 | 100 81 | .204 | .257 | .186 | 29.044 | 28.849 | 29.166 | 29.020: 
10%. Uk! 36 48 42 42 90 78 87 | .191 | .260 | .228 | 29.151 | 29.096 | 29.154] 29.1384 
2 5D 8&9 78 86 | .291 | .483 | .334 | 29.096 | 29.011 | 29.197 | 29.101 
65 6725 87 62 78 | .891 | .664 | .483 | 29.018 | 29.066 | 29.033 | 29.039 
1 6424 66 66 91 | .354 | .574 | .480 | 28.828 | 28.672 | 28.730 | 28.743 
444% | 5746 85 85 92 | .416 | .599 | .265 | 28.790 | 28.772 | 29.009 | 28.857 
65 69 88 66 78 | .510 | .651 | .483 | 28.935 | 28.881 | 28.998 | 28.938 
1G ee 55 84 66 68% 74 72 94 | .82L | .832 | .604 | 28.939 | 28.964 | 29.181 | 29.011 
iy aie 72 82 66 7344 8 67 94 | .631 | .73L | .604 | 28.988 | 28.890 | 29.231 | 29.036 
1 aia ae 72 80 63 71% 76 74 75 | .595 | .758 | .509 | 28.928 | 28.999 | 29.110} 29.012 
LOM ASS Se 66 61 56 61 95 83 | 100 | .626 | .442 | .449 | 28.982 | 29.274 | 29.228 | 29.161 
y:,| ae Ses 56 63 58 | 59 94} 100} 100| .420]| .576 | .483 | 29.026 | 28.864 | 28.975 | 28.955 
7A |e oe 56 60 41 5224 | 100 76 82 | .449 | .3896 | .212 | 28.855 | 28.856 | 29.114 | 28.942 
(as ee 41 61 44 48% 82 71 84 | .212 | .383 | .241 | 29.235 | 29.082 | 29.222 | 29.180 
232-5 | 49 60 50 53 85 88 85 | .297 | .456 | .3809 | 29.105 | 29.148 | 29.080 | 29.111 
7) La RD 51 67 55 57% | 100 89 87 | .3874 | .591 | .3876 | 28.832 | 28.850 | 29.106 | 28.929 
25 EES: 54 65 54 57% £0 78 87 | .38385 | .483 | .362 | 29.172 | 29.176 | 29.169 | 29.172 
77 eee Ve 61 71 61 6414 17 66 66 | .413 | .503 | .354 | 29.153 | 29.028 | 29.021 | 29.067 
(alle Ts 56 70 56 6025 | 100 80} 100 | .449 | .586 | .449 | 28.990 | 28.967 | 29.081 | 29.013 
AE PD 58 75 60 6444 | 100 81 88 | .483 | .705 | .473 | 29.158 | 29.148 | 29.144 | 29.150 
Peal Gah 62 15 60 6525 88 81 85 | .491 | .705 | .466 | 29.157 | 29.020 | 29.021 | 29.066 
S02 58 70 60 6225 94 80 91 | .452 | .586 | .462 | 28.944 | 28.887 | 28.965 | 28.915 
Sumse 2.6) le22 20/4 eo ee We oes | ee ae ll | ee | 
Meania2: ere Spero rss 52 64 89 78 860/387) |) -463" | £329! | Soe ee eee 29.067 
GW .- ——_ WG —— ~- —— 
AVGrage.:|2. 2-2) ee, Sy eae le shige 84 2816) | nec olbee ee eee 
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APRIL, 1896, AT AGRICULTURAL COLLEGE, MICHIGAN. 
Clouds. Winds. Paestereg Rain and snow. 
7am. | 2P.m. | 9P.M. 7A.M.|2P.M.| 9.01 4 6 la |é 
a = 
33 E E Z do} 2 lea) (om) ee ae 
a2 a2 a5 2) Sees meee et oe i see Ui icee th eae heme tiene 
soi g. |8si ¢g 182i o¢ |siel/s/slsis| a | 8] 88 | se (SFE a3 
sal S joni § lee) 2 |E|S(215/8)5] 2 | 3 | Bs | Se [ese] BE 
Brains Nao) 4 lero) oS Ee ee ee ee es ee Sh | ee oe Se ea 
100) Nim 50| Cu 90] Nim. | se] 12 |s w} 17 |n w| 19 47 18 * T 035 % 
90] Cu. 100} Nim. | 100) Nim. | w | 14 /s wi 18 |s wi) 8 32 17; | ES. asim: cess ee Be 
100| Nim SOV Gre yh | sees -2 os D wi----|n w}] 16 |jn w] 7 38 ppd | eee a Pe ee ee 
|) Sees ees ee eee nw| 7|nw| 7/se] 3 46 i RY] SBS Sal eS ae eee ee ee 
S-—o| |: 2S ee ees eee se| 1|s wi\ 10 /s wi 1 56 PU | RS S| | oe FSD "5 BE 1 III 
20] Cu. SON Cats ave | ase 'es 3 28 New 6) pew! aie eo 48 Ph eee PS ee ee 
5v@u. ot.) 40) Cu: St.| .222|2- 2 22 ne} 4) mel La Sie 43 7A) | Mae SNE ST RE NS) |S: 3 |e 
5| Cir. BOW Cis ge Pee 2s se| 4]/se/10/se] 5 48 32 |§Morn.| 4p.m]|_ .32 }_____- 
100} Nim. | 100} Nim. | 100 Nim se|13} s}11/se}] il 43 AG) |e Ss | ae Se ele 
20| Cir. 50} Cir. 100 Nim. |se|] 1{|s w) 7 |s wi 12 48 Socal fs eH 1) 4)-064 eee eae | Oe Me (DORE © 
100} Cir. POWG@in ge | 2o2c| se swl 5/ s 2ls wi] 3 65 48 |11 a. m./5:30am| .20 }_____- 
| ee 20| Cir ----|-------.|s w] 8 |s w| 141s w| 4 82 | eee OS Se. | 
100} Nim 100} Cu. 100 Nim. 's w| 9 |s wi 14/s w] 25 71 62 '§ Night} Night} .03 |______ 
50| Cu DOG: a | sscs| see sw] 14 |s wi 14/s wi 4 72 i Tee EO ae ee | ee eee 
Bal ee el 5| Cir. 225) 22 Sel iw 10! sw Gals swieo 82 22") bee St aS A eae | | 
20} Cir. 10| Cir. 30 Cir. sw] 9|s wi 13 /s w| 2 86 Oil) | eee EN ae ee ee eee 
20} Cir. 30} Cir. 30 Cu. Swi 3 is wi 2is wi 1 82 54 |8:30pm/ 9p.m.| .06 |______ 
20| Cir. 30} Cir.St 30) Cir. |s wi] 5 |s wi 15|s w| 7 80 Ga) (Ree. See le ae ae bn eee Sy) eee 
100} Cir. 90} Cu 5; Cir Sows 2) |S wl She 0 62 36 | 7a.m, jila.m.| .05 |_____- 
80| Cu. 100} Nim 20, Cir Sale 6) |\s: | Were O 66 53 ATs race] |) mea fey | ame 
100} Nim sO CasCir.|_-22| 2 wi|2inw! 2inw) 1 61 75a eee ee (ER Oe eset | See Rarer | 
eae 2s) 5 (Cir. nena) ed ee! lO Lisi ew) LSelowa hee 61 YS ES eS) Ey a | 
100) Cir. 100) Cu. 100 Nim se| 5] e fel ee 61 43 |§3:30pm| Night] .40 |______ 
106] Nim. SiCirg. |= |e AGN Sh aww | | Sy eam Ol) BGS ise Es mea Ra] Sat Ss ee a ae 
et) AOS be | [es 2) ee ‘ai Cir. ne| 8 In wi-_---|ne|-_---| 74 YS See ad [ke ee ee (eae 
70| Cir 60| Cir 100, Nim se|.__.}se}] 15|se] 14 72 50} 59 picerna: || ees pe 
100] Nim. | 100) Cu 0g| 3 ease Baw) 4 Oi) ld |) pM Se Simba el 2 - t 
toc ee! =. 80| Cir. 50 St. ne| 1ljne| 5jne| 4 77 i ES | ane Bl po Se Cae oy | Peet 
50| Cir 20| Cir 100 Nim. |se]|11]/se/|11]se} lil 77 51 |§3:15pm|7 p. m.| .50 |_____- 
100} Nim 70| Cu 50, Cir.St.|}se| 9/]s w)/ 12 |s w| 2 71 43:13 p.im.13<30pmij 20% |._---2 
— 2 | |e Beer | mete) eam epee | age capes | (en S | | cle Yee Baka Le mk | SS) (| | EI | a ey | Sane aE S| ba pe PACT if Ga) eee 
Ls |p 49) eae ee een he hee. | et | ee hee Set | |e ae 6219840 CON Esso: aos ee sae ee 
— ae — (= Sea ies | Semanal | |e | ea 
ar ee rites ee eae ee 
* Snow 9 p. m., rain7 a. m. Snow. 
+ Night, rain 10 a. m. Rain. 


|| Rain 10:30 a. m. 
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STATE BOARD OF AGRICULTURE 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer in open 
air. 


Relative humid- 
ity or per cent 


Pressure of vapor| Barometer reduced to freezing 


ot antnention: in inches. point. 
Day 
of A 
month, A 
FE 
SW ee Vie sea] Sete Bae a ee MR est | = d 
< A O4 ‘S a py 4 < a a 4 a Ay 3 
= a a iS) ~ a o ~ nN o i rs] oO =| 
ee ee 63 17 67 69 88 82 84 | .510 | .758 | .556 | 28.988 | 28.856 | 28.856 | 28.900 
Oe wee 61 71 65 65% 94 80 | 100] .505 | .608 | .618 | 28.860 | 28.776 | 28.955 | 28.864 
+3 PES EE 64 72 56 64 77 72 94 | .464 | .559 | .420 | 29.070 | 29.071 | 29.061 | 29.067 
(EE 25 65 76 64 68% 78 73 89 | .483 | .652 | .529 | 29.049 | 28.933 | 29.033 | 29.005 
pane ee 59 12 56 62% 82 72 94 | .410 | .559 | .420 | 29.101 | 29.083 | 29.127 | 29.104 
(ieee es 63 76 59 66 77 68 82 | .446 | .614 | .410 | 29.243 | 29.228 | 29.289 | 29.253 
fee aie 63 79 64 6824 83 73 77 | .478 | .704 | .464 | 29.325 | 29.298 | 29.278 | 29.300 
Son soon 74 87 63 74% 77 65 84 | .641 | .886 | .516 | 29.319 | 29.270 | 29.350 | 29.313 
(1 palaraies TE 2 77 87 65 7644 73 69 94 | .678 | .882 | .583 | 29.352 | 29.162 | 29.141 | 29.218 
10.3 78% | 86 65 76% 76 72 94 | .738 | .895 | .583 | 29.152 | 29.110 | 29.074 | 29.112 
iT eee S 7136 | 86 64 74 83 68 93 | .638 | .850 | .563 | 29.063 | 28.950 | 28.997 | 29.003 
| PBS os 70 82 65 72% 85 79 94 | .621 | .859 | .583 | 28.978 | 28.975 | 29.025 | 28.993 
1h RRR 64 16 64 68 89 91 83 | .529 | .812 | .497 | 29.084 | 29.034 | 28.963 | 29.027 
1 eee See 67% | 76 568 | 66% 87 81 97 | .584 | .731 | .443 | 28.871 | 28.886 | 28.974 | 28.910 
lpe ope ee 58 73 64 65 100 55 92 | .403 | .442 | .586 | 29.128 | 29.196 | 29.245 | 29.190 
Vapor e ee 65 73 64 67% 73 72 83 | .451 | .581 | .497 | 29.218 | 29.180 | 28.939 | 29.096 
51 eee 64 73 66 67% &3 67 73 | .497 | .545 | .470 | 28.794 | 28.848 | 28.946 | 28.863 
ieee pes 62 15 64 67 88 17 94 | .491 | .666 | .563 | 28.927 | 28.916 | 28.926 | 28.923 
ih een a 53 63 50 5544 93 83 96 | .875 | .478 | .3841 | 29.044 | 29.090 | 29.143 | 29.092 
oh ene 51 71 63 6124 86 53 83 | .821 | .492 | .478 | 29.209 | 29.093 | 29.113 | 29.138 
2) | eee ay ie 62 72 58 64 94 86 | 100 | .528 | .668 | .483 | 29.072 | 29.001 | 29.017 | 29.030 
2p heat ee 63 76 60 66% 83 73 82 | .478 | .652 | .426 | 29.129 | 29.161 | 29.211 | 29.167 
VS et ae a: 57 73 56 62 87 81 94 | .407 | .655 | .420 | 29.315 | 29.171 | 29.132 | 29.206 
22S ene 68 83 57 691% 15 72 87 | .509 | .802 | .407 | 29.202 | 29.119 | 29.057 | 29.126 
Pej Eek BS 72 76 74 74 81 86 90 | .631 | .772 | .758 | 28.8383 | 28.695 | 28.729 | 28.752 
74 eee ie 66 74 64 68 84 73 89 | .536 | .604 | .529 | 28.751 | 28.883 | 28.886 | 28.840 
Poy [RE Bh 62 719 64 68% 80 69 89 | .491 | .691 | .529 | 29.038 | 28.930 | 28.726 | 28.898 
Pope. 2s 64 56 48 56 89 87 | 100 | .529 | .391 | .335 | 28.698 | 28.680 | 28.960 | 28.779 
7+: ee 5D 6636 | 58 58% 7 61 87 | .376 | .400 | .362 | 28.949 | 28.942 | 28.990 | 28.960 
SO eee 57 59 54 5625 7 97 87 | .407 | .476 | .862 | 28.976 | 28.790 | 28.930 | 28.899 
3) aes ee 61 65 57 61 83 73 81 | .442 | .451 | .878 | 28.999 | 29.013 | 29.117 | 29.043 
SUMS eee ees een Dee | Pee een PS Sees 8 VD (eee eee | ren ie SI | ee eee || eee ee 
Moans es 3| 26s |G. ao oee- i 48 84 15 6901'7.506.1!" 5648) |. [ASB] ee ose 29.035 
| -—_—_ YF | SO ~- — —_) 
Average _.|_____. | ee Nee ee oe 83 547 
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MAY, 1896, AT AGRICULTURAL COLLEGE, MICHIGAN. 
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4 


A.M. 


| Per cent 
of cloud. 


Cu. 
100|Cir Cu. 


100) Stra. 
75| Cir. 
10} Cir. 
10; Cu. 
100; Cir. St. 


Clouds. 

2 Pe Ms | 9P. M. 
ps pd 
|. ie 
fel Af Bel of 
aol Ms ino] 

50) Cu 20] St. 

80) Cu 50] Cu. 

60} Cu 30} Cu 

80} Cu. 20] St. 

DO Cini Cu, |2224) 52 2S 
<3) (oh ee Ee 

(Of) LOR 0h alll Ue (a en 

Zo Gane me | See) ea 

ORC aes |Past Se 

25| Cu. 50| Cu. 

25) Cu. 50| Cu. St 

30) Co. wae 

25| Cu. 10 ao 

y Cir 0 0 
0 Stra. ie Stra 

90 Cu. | 100] Nim, 

35] Cu OQ) = See 

Oe tL 95) Cu. 
100} Cu. 0: eae 

80} Cir. Ql | Seana 

50} Cu. 10] Cu. 

30] Cu. 90| Stra. 
100) Ni. 90} Nim 

50} Cu. | ee 

80} Cu. 100} Nim. 
100) Nim 100} Nim 

50} Cu. 100) Nim 
1 Nim. J )|E 2) ees 

40|Cu.Cir.| 20) Cir 

7 |e tne Sethe BB} beens te rg | eats 


* Showers all day. 

Shower in night. 

In early morning. 
§ In night of 17th; 8 p. m. of 18th, 
| Light showers, 


Winds. peeesenne Rain and snow. 
q i qd = 
7A.M.12P.M./9P. M. _ Se |e z 
i 3) Soa aS Be a terete: |e 
= F g 5 a. 9] C=] 
2 See 2) 8 | 28] os (os) Se 
Slei/Siel/Sia} 2] 8 | 82] sé [she] a8 
SEIEIElE/E/E] 8 | 8 | Be | Be feng] os 
yy ae) ee ewe eet eet |) ep Od aes) aL Se acy 
| —  — | — | — | — | — | — | —_|—_|—_ 
se| 2] 8 oes: P11 TD Se? Sohal DS a 3 La ell | See SE [ee 
sw| 7] s 9is wi 5 74 46 |RainMo./6:;30pm|_ .61 |______ 
swil 5!s wi 6/|s w] 1 78 yl ee 5 See St (aoe Ul | es [eee 
Ss wi 7 |nowil) (Sie 0 78 BG) | Poe eS Ee ot SSE ee ae 
Peet Cbs) Pe Ollie 74 6, bd Fie Re RRS | I Oe ees 
e 38/se| 5|/se|] 9 79 Don | eae oases ee Be enlace 
se| 6|s w| 7] 8 4 80 ay |e pees S| [tae | 
Shawl 2: Swill (onlsse= eno 90 bo) ya Os aan | eas | ee fee eae 
Swill swith coupe oe 1 89 Li} ee a bene a BD Wo [ae 
s By ase abh Eee ©) 87 On| lee see EE ee a ae ed eee es 
Wines Sicily ae eee ee 88 60 Teen oe db | = 
Sw] 2/s wi 5 |--- 0 85 | | as Es SS yn SN ee 
Pa On ese 1Orins 4 85 Bie |Peeeee) eee ee 067 | aes 
Fa ct Pn atta One aaa 48 |5:330pm|6p.m.} .17 |_____- 
Se il | ACTS al ee | | 78 CU Se eS | Se Ee eS ee 
se|_.-.|se| 5 ]se| 12 71 151M bees oh | te ae | [ee a a 
s w| 18 s wi 28| w! 9 74 (A | Le Sa ee | See ES ae ee (Se 
s Al eieeeol) a7 ll 76 52 Siiiza0 arn | | eee 
ne| 2ine} 2] n 2 68 AS} |e ees in night) 21) meses 
ne| 3/se| 6/se| 6 74 Dd SE eS 8 | A | Sl | 
s 5inw) 8| wl] 2 79 53 Tyla eres el ee tS 
nw| 4inw 6/ne] 2 78 LET ees 3) Gener ee Oo eee 
ne/| 3]|e 3 |se]s-. 15 p SoS fis eS) | tee Gs ol Poon BeOS ee 
se| 4\s wi----|s w| 2 85 (55 ee ol (Sees Se | ee SS ae 
s |___.!s w] 13 Is w| 10 81 56 |In night}6a.m.| .09 |______ 
s w] 10's wi 17 js w] 1 74 48 +* mt Ua | ee 
sw] 3/s wi 18 /s w| 2 81 52 EE oil ae 
sw 18 js w} 13 sw 5 60 AQ WA Dp. | pam.) EOF eens 
sw} 9's wi 11 js w] 1 63 43) (9p) m1. 9205 pm Olean 
Sl Ea at Ee 67 SMe rg (Za aph yeas] /23},] Eas 
) 4] e 3j)e 2 68 Btoje! | eee S| re Bee) ere eee (Che 
ey A Re 
Ee ARE Pa S| rN Gs | | SR eal | Deeg ee a eee eee SAlsiiarsee, 
| L pera be | hs | | pun eae te ctr 7 fag 15 UC el ep) [ete | ee | 
eee eS See ee 
** 5 p.m., 10 p.m, 
tt 6p. m., night. 
tf 2:45 p. m., 6:30 p. m. 
§§ 3:15 p. m.,1l p.m 
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STATE BOARD OF AGRICULTURE 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Day 
of 
month, 


Sums _..__ 


Means____ 


Average 


Pressure of vapor 


Barometer reduced to freezing 


EEE mene ee in open aoe evar 
. of saturation. 
| 
3 
FI 
Wd We (ee Se Wee Baer 
<i A, ra 3 <4 Ay av 
— nN a A - Nn ro.) 
57 67 50 | 58 81 75 93 
61 73 59 | 64% 88 72 82 
59 71 63 | 6444 | 100 80 88 
64 81 72 | 72% 89 83 90 
74 89 73 | 78% 90 73 | 100 
74 90 72 | 78% 90 60 60 
80 72 68 | 7314 87 90 95 
67 vir} 62 | 682s | 100 77 88 
60 61 55 | 582g | 100 88 | 100 
64 68 49 | 60% 73 69 92 
63 79 60 | 6744 72 74 88 
70 78 60 | 6944 70 73 88 
78 78 60 | 72 78 65 88 
74 79 60 | 71 77 69 100 
60 73 57 | 68% | 100 72 | 100 
63 15 57 | 65 83 77 | 100 
64 79 64 | 69 78 14 83 
We ge 81 64 | 72% 81 62 89 
72 83 69 | 743 81 79 95 
79 88 69 | 78% 69 76 95 
74 86 76 | 78% 90 84 95 
Se ee 80 64 | 7224 90 74 89 
66 78 59 | 6795 78 73 88 
64 15 66 | 6844 89 86 94 
69 87 71 | 1534 95 80 90 
66 77 68 | 70% 84 77 90 
74 719 69 ! 74 77 74 85 
66 77 63 | 683¢ 84 73 88 
67 76 67 | 70 15 73 79 
65 83 62 | 70 84 72 88 
ae eee || ee 69.87 84 | - 75 90 
i ee 
Lape || ERR | et es ee 83 


in inches. 

a atest 

a | A A, 

(id nN for) 
.318 | .489 | .335 
.473 | .581 | .410 
.449 | .608 | .510 
.529 | .873 | .706 
-158 | .997 | .812 
.158 | .84l ] .841 
-886 | .706 | .648 
.662 | .717 | .491 
-D18 | .473' | .433 
.433 | .476 | .322 
.416 | .731 | .456 
.516 | .704 | .456 
.744 | .626 | .456 
.641 | .691 | .518 
-518 | .581 | .466 
.478 | .666 | .466 
-483 | .731 | .497 
-631 | .664 | .529 
.631 | .891 | .671 
-691 |1.010 | .671 
.758 |1.088 | .854 
-158 | .758 | .529 
.502 | .704 | .439 
.529 | .745 | .604 
671 |1.024 | .682 
.5386 | .717 | .612 
-641 | .731 | .599 
.5386 | .678 | .510 
.489 | .652 | .522 
.516 | .802 | .491 
.584 | .7380 | .551 
Se 

622 


point. 
a sj sj F 
= Ay Ay © 
Ld N for} | 
29.216 | 29.228 | 29.299 | 29.248 
29.309 | 29.232 | 29.280 | 29.257 
29.204 ! 29.108 | 29.111 29.141 
29.111 | 29.056 | 29.055 29.074 
29.075 | 29.035 | 29.055 29.055 
29.065 | 28.982 | 29.045 | 29.030 
29.004 | 28.981 | 28.897 28.961 
28.810 | 28.692 | 28.745 | 28.749 
28.785 | 28.776 | 28.895 28.819 
28.979 | 29.008 | 29.039 29.009 
29.096 | 29.014 | 29.013 | 29.041 
28.890 | 28.730 | 28.855 | 28.825 - 
28.849 | 28.915 | 28.988 | 28.917 
29.086 | 29.062 | 29.155 29.101 
29.190 | 29.129 | 29.238 | 29.186 
29.248 | 29.178 | 29.195 | 29.206 
29.178 | 29.143 | 29.093 | 29.1388 
29.172 | 29.063 | 29.118 29.118 
29.114 | 28.986 | 29.124 | 29.075 
29.082 | 29.034 | 29.012 29.043 
28.992 | 28.981 | 28.982 | 28.985 
29.073 | 29.060 | 29.095 29.076 
29.118 | 29.062 | 29.078 29.086 
29.048 | 29.035 | 29.079 | 29.054 
29.122 | 29.048 | 29.183 | 29.101 
29.292 | 29.234 | 29.242 | 29.256 
29.168 | 29.026 | 28.889 | 29.028 
28.811 | 28.852 | 29.007 | 28.890 
29.007 | 29.090 | 29.209 29.102 
29.273 | 29.196 | 29.240 | 29.236 
12 Bes Aa es 29.060 
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JUNE, 1896, AT AGRICULTURAL COLLEGE, MICHIGAN. 


Clouds, Winds. Beeisteriie Rain and snow. 
Pee. le 2P.M. || 9PM. |7A.M,| 2PM | 9. Mi. & 6 ta he 
3 H fe! Farce (ied 
c . : d : A g =| w. es Pay 
Pe #2 a5 21 |e: Vales Bish ee | ae ee eae oe, 
a6 . |6e aE : Se ea ssell Gall caellecae ll ds: I fa ag |@8s/ ae 
[5 ko} 28 ue} o5 Lo} = 3) 2 ° = ° av) - -—O | qi 2a 
Bap Sf ise| & ieel S (ETS (B/SNEIS| 8128 |. Bs | Ba (Seal Se 
payer ip, SFA. aS) 4 | A ey | GS eee ee |e oli ta hal <= eee IRE = 
50) Cir. 10] Cu. Noe |e ee He) sl |pne! | 25 |e 69 AN uk Si he wee ob ee ee 
10} Cir. Sete ee 20} St. TO) | 9 (Oe!) ae eee EO 74 Boi eee AE See ies OSS oe 
50/Cu.Cir.| 70|Cu.Cir.| 100) Nim. |ne| 4!ne/ 1] e 1 74 57 * Night!) hy 5 |S 
80|\Cu.Cir.| 60} Cu. 100) Nim. e 5}se|] 6|se|] 5 84 62 | 10pm} Night Of |e 
10] Cir, {15 |KGitree Cae || ee (eae lee sw| 3|iswi 6/|[s wl 5 90 62 | 6:30pm/7:30-pm| .40 |______ 
10) Cir. 50} Cn 30| Nim. 's w] 3|s wl 6/s wi] 7 93 65 Bon Siar lyalect |scetees 
75| Cir. 100} Nim. | 100!Nim. |s wi 5/s w| 2|s wi] 3 88 65 |4[11 a m/Morning| 1.03 |______ 
100) Nim. 80] Cu. 20] Str. swil 4is wl 8|s wl 1 79 63, |) Siam) Iam.) {06 [22228 
100) Nim, 100} Nim. 100} Nim. /|ne|} 1]ne}]___.|/ne]___- 67 51 #* tt 5 aaa eee 
ZOMG ine goo ae. i Ve BIS | BiG) |e 28 | MO) Leen 1S ww res 75 Ae Wed toe 23 Se ae ee eee 
a || ee el ae at | (ee | ee ee nw| 2/is wl 6|-_---| 0 82 (ty eee oe 
30) Cir 30} Cu. a pee. cee 3w) 5|jnw| 4/ne| 2 83 BON ea. Sat 
20} Cu. 5| Cir. 20| Str N0)|); 745 |e) | 224) 22- 0 79 byt eee 
20) Cir 30) Cu. 100) Nimes) e220) |esie: | i232 22550 84 52 | 7p.m. 
100) Nim 70} Cu. 30) Str. FHC) PS ear Ri 0) 75 40 | Morning 
4 ae 15| Cu. aeh, =|, HS 48 
Bee = = os 50} Cu. 0 <a 81 51 
age as 40 iCu: 30 4 84 52 
0) Cir. 80} Cu. 100 oe 86 63 
35 || Ses 50} Cu. 100 80 66 
100} Nim. 70) Cu 10 ale 86 60 
20) Cu. 20) Cir. 30 1 84 52 
30|Cir.Cu.}| 20) Cu 70 if 89 57 
100} Cir. 100| Nim. 100 mete 3 Lie 61 
100} Nim. BOnOUs fle sos ene coo |e 5 89 56 
50] Cir. 30|Cu.Cir.| 70 2 82 A S| <u SS Se aos |e 
60} Cir. 80}/Cu.Cir.} 50 0 89 DG | aes! ee oes se ae | ee 
100! Cu, 10) Cu. 20 2 77 i | Se Ne a | Sea 9 NS Ge hina ae? 
DO} G0) Cire} a=. |'--2—2.|<==2 2 78 £3 0 | aes | (A Ye ene eee 
10, Cir. 10} Cir. 10 1 86 Ge at ee a I Tay ee | ee ae eee 
wcceese a Se RR ne hI per) Ne eV TL RE UR 0 Ai | ee | | ea | 2760) ase 
Sie eae aa pee ee BD recall 2h 2 ale Bias | HUGH | S877 (| | een a [re ee Geel EE Detar eee = 
— — 28a oe tee eee | eae | ae 
dV, i) ns ee) (Se | ee ee et ee ee eee aS eee | oa a eee etal eae 
* 2:30 p. m., 9. p. m. ** Morning, 4 p. m. 
+ Trace, .01. 19a m.,, night. 
+ 11:45, night. tt Rain, .04, .03. 
§ 11:50, night. §S 10:30 a, m., 2:40 p. m. 
|| Trace, .02. \||| 1d a, m., 3:00, 
“| Showers. |{ Rain, .03, trace. 
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146 STATE BOARD OF AGRICULTURE. 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer in open Helative humid: Pressure of vapor] Barometer reduced to freezing 
air. at Seca on in inches. point. 
Day 
of ‘ 
month. 5 
zg 
=| =U bese Rn = = ase Pe mie By ih dem = = F 
Kd [feu Saye 3 < rw A 4 ma | A <i Ay a ® 
78 91 69 | 79% 73 74 85 | .704 {1.070 | .599 | 29.228 | 29.158 | 29.138 29.175 
V7 93 78 | 8224 77 71 91 | .717 |1.094 | .870 | 29.245 | 29.052 | 29.093 29.130 
81 92 85 | 86 87 74 50 | .918 |1.108 } .610 | 29 102 | 29.0387 ) 29.017 29.052 
78 73 67 | 7224 86 95 95! .827 771 | .626 | 28.955 | 28.9385 | 29.005 28.965 
63 74 62 | 66% 89 86 94 | .549 718 | .523 | 29.054 | 28.917 | 29.010 | 28.994 
66 78 60 | 68 89 78 94 | .570 744 | .487 | 28.977 | 28.965 | 29.089 29.014 
59 77 55 | 6334 88 717 100 | .439 717 | .433 | 29.197 | 29.167 | 29.195 29.186 
66 $1 63 | 70 84 74 -536 787 | .510 | 29.229 | 29.167 | 29.178 | 29.191 
64 63 62 | 63 89 100 100 | .529 576 556 | 29.038 | 28.928 | 28.948 28.971 
65 80 63 | 69% 94 74 .583 758 510 | 29.157 | 29.158 | 29.205 29.173 
ih lees aes 17 88 65 | 7624 82 73 78 | .758 962 483 | 29.228 | 29.184 | 29.121 29.178 
DD 2 Sek 78 87 71 | 78% 82 76 90 | .785 976 | .682 | 29.143 | 29.093 | 29.064 29.100 
ib erase ee 76 89 72 | 79 91 80 95 | .812 |1.097 745 | 29.019 | 28.983 | 29.004 29 .002 
bY ee 75 85 74 | 78 95 &3 90 | .826 |1.003 158 | 29.032 | 28.928 | 28.870 | 28.948 
5 | eee eae 74 77 59 | 70 100 82 88 | .839 | .758 | .439 | 28.846 | 28.864 | 28.990 | 28.900 
16 Se. 59 71 53 | 61 82 80 93 | .410 | .608 375 | 29.065 | 29.080 | 29.206 | 29.117 
a Pos 60 16 61 | 6594 82 77 83 | .426 691 | .442 | 29.260 | 29.228 | 29.274 | 29.254 
i bate ees 64 68 69 | 67 89 90 90 | .529 612 | .635 | 29.270 | 29.244 | 29.208 | 29.241 
ee 70 68 66 | 68 90 100 100 | .658 685 | .639 | 29.199 | 29.172 | 29.049 | 29.140 
ease TRE 68 82 66 | 72 100 87 100 | .685 950 | .639 | 28.971 | 28.960 | 28.986 28 .972 
va ae Sa 71 88 70 | 76% 100 80 100 | .759 |1.060 | .783 | 29.060 | 29.021 | 28.980 29.020 
Ve EPA ES 70 88 68 | 75% 95 84 85 | .695 |1.111 | .577 | 28.995 | 28.971 | 29.077 29.014 
Ae eee 63 69 69 | 67 88 85 100 | .510 599 | .708 | 29.159 | 29.125 | 28.931 29.072 
r+ Ets es 57 64 56 | 59 100 89 100 | .466 529 449 | 28.888 | 28.902 | 29.002 | 28.931 
raya eges Te 66 80 58 | 68 89 718 94 | .570 800 } .452 | 29.125 | 29.112 | 29.097 29.111 
26iesncte 22 Ti 70 68 | 6925 90 100 | 100} .682 733 | .685 | 29.041 | 28.991 | 28.891 28.974 
PA RR Pe 72 81 70 | 74% 95 96 100 | .745 |1.010 | .733 | 28.888 | 28.937 | 28.964 | 28.930 
1 ae 73 82 71 | 75% 90 87 Cla) abe 950 | .720 | 29.033 | 29.093 | 29.093 | 29.073 
7a) ee 78 84 73 | 78% 86 87 95 | .827 '1.016 | .771 | 29.103 | 29.058 | 28.974 29.045 
SO aes ew se 78 88 63 | 76% 95 76 84 | .914 /1.010 | .516 | 28.945 | 29.035 ' 29.189 29.056 
(3. (ie ee ee 64 79 67 | 70 83 78 75 | .497 772 | .489 | 29.245 | 29.218 | 29.256 | 29.240" 
Sumiss etek oe ce ee ue ica ere lg lloras et ee 
Moans:rse| 20228 bbreo 22 3] se Ses2 71.83 89 83 | 91 4): :6614|\--848>}'.2593)| 42-12". | Eee ee 29.070» 
eee ae et?) | Ay ee ~- — — 
AVera gel s2522 af cat al a fetes 83 W1-.°, | ssi Jee eee eee 


METEOROLOGICAL OBSERVATIONS—1896 


JULY, 1896, AT AGRICULTURAL COLLEGE, MICHIGAN. 
Clouds. Winds. Beeciataring Rain and snow. 
a ww da = 
7A. M. P\ LEeagv Te SiPy Mie) AS Mien 2M | 9PM ra 3 a= E 
E 8 tee) ; = 
i ; q d a 8 a7) Fe lS. Seis 
#2 He 23 Shae loeal (4 eiiee| 26. | ce (Pe Teg 
poem ee 180) ta emo eal ea ot) eet) Be bee ol cg Biers) cia 
oS = o9 ca} Sirs) rd SM om meh veh paella ms one jo =O 15 ropa 
Pelee ee od) |ee) 8 | ee Rl es | Ga | ae Pee Ve cca oe 
peo eS) Ss ao] SO alae Pa ler] Ae | OS | a | yer oer 
|| 2 ae 10 Cir. 2 Pe BL Tens. W,| Outs? wil) | 0 93 
20) Cir. 25] Cu. 20,Cu.Str.ls w) 1/3 w| 5!s w| 2 94 
20] Cir. 90} Cu. 40 Cu Str.is w] 3/s w| 6/s w| 1 94 
80/Cu. Str.| 100, Nim 20'Cu. Str.) ww. | 3) in wi) 2 |---| 0 85 
100) Nim a) Camd* |b 3 |Seee |e Ojne| 2/w] 1 79 
100,Cu, Str.| 30, Cu. 80 Cir.Strjn w} 2/ nj] 5/n] 1 77 
at || See ee 40 Cu. Bote eee Mame oo jens) 0 79 
= 7o|| a 50, Cu. 15, Str eusyl|) abel Lg see (0) 84 
100) Nim. 100; Nim. | 100, Nim. |ne| 4/ne| 3]ne} 1 68 
100) Nim. ae oe esl OE ee eww Oy 1S) Wily at |e VO 85 
30] Cir. 30, (Canis. PEE eee Sew eeelse Wi wop|i-ssal) 10 89 
20} Cir. 80) Cu. 30} Str. sw] 4j|s w/ 10/s w] 1 88 
90/Cu.Cir.| 95} Cu. 95] Cu. Siw) 16.8, wi,10, |_2=-|\..0 90 
100} Cu. 60; Cu. 100; Nim_ |s w| 3|s w| 6|s w] 4 87 
100) Nim 60} Cir. 30, Cir. St.jn w) 4 /ow, 4\|nw| 4 79 
30) Cir. 50! Cu. Seale 8 aoe Na! | Aho Wi Salt. 73 
sib | REPEL Bee lee gee 10] Cir | es OM erat | eee ise eee eS 
100} Cir. 100, Nim. 100 Names switseo sow 0) ee 7 
100) Nim. | 100; Nim. | 100) Nim. |s w| 1] s 6] s 3 78 
100) Nim. SOC at leee- S22 seas mew| i iniw) 5) |---| 0 83 
100) Nim. 80, Cu. 90) Cir poe) (0.18; wi] 3s! wy) 1 89 
100| Nim. 30, Cir@a.2--.|---2 === |shwie lis) wi 8 is wi 2 86 
20} Cir. 100} Nim. | 100) Nim. |neJ]___.|n wi-_---| se |__-. 70 
POO Nira |) 100) 9 Nim, ; |]2224)/2 2-2-2 Tet al (ave: 2) | S822 0 64 
0 0 | Cam, 5} Cu. Tae |u| St wilt ad ence || m0 80 
75) Cir. 100; Nim, 1C0| Nim. s 3/0 8\jnowl 5 71 64 |{10a.m.| 12 midn.} 3.18 |______ 
20} Cir. TL OOON inte een | ee DEWwieoe| Se Wi ouleeeco 82 60 |2:30pm|3p.m.|_ .02 |______ 
ah Se Ee 100) Nim 5| Cir. PES ecOn| say 21" 22200) 88 64 |2:20pm|2:30pm| .08 |______ 
50} Cu 60] Cu. 80} Cu. SOM sew Go jsiwi 4 88 691 NE A eee | ee eee 
at CORD res See Al | ees SN I |e ae now 4|jnw 5d |lnw 2 89 (= L fag RN aay (I aL GS dy hoes 2 
24 (Oe a 60)Cu. Cir, a Cu. ne} 1/ne/ 2/ne| 2 80 GRY | se ee a | ee 
SR eh RRS S| Se co ee ae 2 et et (nee) PON liars, SRN Use Nae | Pe ee ee eee 62733)2 
DO eee G3) e222. 28 | eee epee | | eee | i aa (Eat Er cyer Oo) Mra fer: 1 eee eared [pea pear mee |e React eel 7 
Ye Seen line, ol laa a i Aa Ga ees 
Te allie Maier Prcaniamma es. es] | =a [Rr lie 9) 2 [tet ee | (eee | Ue See Peal | 
* Rain. } Continued night, .30 inch rain. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Relative humid- 


ity) or per cont Pressure of vapor] Barometer reduced to freezing 


Thermometer in open 


air. Gt catiuration: in inches, point. 
Day 
of = 
month 2 . 
z 
eyed. Vt See Poet [SP a ae ee = = F 
qi ji) Aa) fay ‘3 | a | A a} a] a ry < ¥ Ay ® 
~ ] a =) ~ a o — a a = a oO = 
hee ae 67 17 70 | 7144 95 95 95 | .626 884 T2i 29.061 | 28.860 | 28.861 28.927 
rXeab| SAAT 66 76 68 | 70 89 86 100 | .570 172 685 | 29.050 | 29.017 | 29.158 29.075 
Se 71 84 65 | 73% 95 75 100 | .720 877 618 | 29.074 | 29.058 | 29.020 | 29.051 
ee Sih ae 72 89 73 | 78 90 88 90 | .706 |1.201 732 | 29.031 | 29.005 | 28.980 | 29.005 
re) ee 78 92 80 | 83% 86 85 91 | .827 |1.269 931 | 28.975 | 28.980 | 29.004 28.986 
Goth! 81 91 75 | 82% 96 84 95 |1.010 |1.228 | .826 | 29.018 | 29.040 | 29.043 | 29.034 
eos oe 73 87 73 | 773 100 84 95 | .812 |1.074 771 | 29.121 | 29.188 | 29.116 | 29.125 
Be 22 78 85 78 | 8014 86 | 100 86 | .827 |1.203 | .827 | 29.066 | 28.917 | 28.933 | 28.972 
7 aes ae soe 84 8&8 78 | 83% 91 84 100 {1.065 |1.111 | .958 | 28.943 ! 28.954 | 28.945 28.947 
LORE es 74 71 W114} T2 95 100} 100] .798 | .759 | .759 | 29.039 | 29.032 | 29.043 | 29.038 
i Ee 2s ae 71 91 70 | 717% 95 81 1°0 720 |1.174 733 | 29.054 | 29.026 | 29.074 29.051 
i DAES eS eee 72 78 60 | 70 90 78 94 706 744 487 | 29.190 | 29.184 | 29.209 29.194 
a 71 79 65 | 7135 45 82 100 340 813 618 | 29.205 | 29.197 | 29.202 29.201 
Coe See 70 80 64 | 71% 100 83 94 733 843 563 | 29.164 | 29.178 | 29.189 | 29.177 
_ eas Se 70 84 TE) 763 90 91 100 | .658 |1.065 759 | 28.986 | 29.035 | 29.079 29.033 
NG oe 2! 71 76 51 | 66 90 81 100 682 731 374 | 29.099 | 29.074 | 29.159 29.111 
‘Lycee eS 66 74 57 | 6525 78 81 100 502 680 466 | 29.188 | 29.198 | 29.151 29.179 
ibe ae ee 72 72 57 | 67 90 81 94 706 | .631 436 | 29.135 | 29.161 | 29.210 29.169 
ee 50 68 50 | 56 93 85 100 335 577 361 | 29.356 | 29.875 | 29.306 | 29.346 
7. ines WO eas 60 70 63 | 6444 88 €0 94 456 586 543 | 29.290 | 29.170 | 29.079 29.180 
7A ro 70 76 64 | 70 95 86 94 | .695 | .772 | .563 | 28.971 | 28.911 | 28.921 28.934 
pages Slee ee 66 80 68 | 7134 100 91 100 | .639 | .931 | .685 | 28.867 | 28.8381 | 28.751 28.816 
eS 70 74 60 | 68 90 8&6 88 | .658 | .718 | .456 | 28.957 | 28.980 | 29.098 29.012 
72, Bee Ce 61 71 52 | 61% 88 76 100 | .473 | .572 | .888 | 29.163 | 29.123 | 29.149 29.145 
PAT ere ama 64 79 65 | 69% 83 82 94 | .497 | .813 | .583 | 29.103 | 29.053 | 28.957 29.038 
GREAT ee 65 70 50 | 6134 94 &0 100 | .583 | .586 | .3861 | 28.921 | 29.030 | 29.197 29.049 
7 (sees De 56 69 50 | 5815 87 7 100 | .391 | .564 | .861 | 29.303 | 29.346 | 29.429 29.359 
7A Capea pie 54 72 56 | 6024 87 81 94 362 631 420 | 29.507 | 29.423 | 29.317 29.416 
7 59 77 63 | 6644 82 77 98 410 717 510 | 29.300 | 29.162 | 29.099 29.187 
DOSE Aire 64 79 54 | 6524 89 82 7 529 813 362 | 28.833 | 28.769 | 28.919 | 28.840 
A] see, ee 56 69 56 | 60% 75 90 75 336 | .635 336 | 29.037 | 29.069 | 29.186 29.097 
2) 1011: a a el ee enn EON OOO Leelee Nason ee eine ep ef | 
MEG argon fesse tls | eS es 69.97 89 84 95 625 838 87 |2225-2 58" Zes soe eeeeeeees 29.087 
U———_ + | Vw +- —_ 
Average_-_|_____. | Cyan | eo || ta €9 (683. (Gs Lee eee eee eee 


METEOROLOGICAL OBSERVATIONS —1896 


AUGUST, 1896, AT AGRICULTURAL COLLEGE, MICHIGAN, 


149 


Clouds. Winds. , Besistering Rain and snow. 
7A. M. 2P.M. 9P.M. |7A.M./2P.M.|9P.M. = ee tae te z 
: = = Es FI 
5 j a | qa | g | bo. s o 
2c 23 23 S's eels Sa ee ea a ee 
eee NG sO St te fs ee bel ce |B) aa | Se |eesl se 
ies) no} ies) no} ars) uc} oO r3) oO ° ral ° i?) =| — @ mo Oo o=tosd 
Bele fee A hel of Be om ee tg fe ©. | Ga (ean! BS 
SoM mo; es ee Ss Ale lais lala, a) a] ao | ae" ota 
100) Nim 100; Nim 100, Nim SONeeay Sell) see os 140 79 60 |6:30am! Night} .91 |______ 
100} Nim BO Gimmes |e 2 apa es Twice (ow) 1 et _8 eo 82 aT eer st a ME, Sea) 
4.0>\|| 5 eS 40) (Canis. (oi oe Wile See Sra et, 40 86 9 (NG | oe ea ty RS | ae sm 
100) Nim COCs Bocas |e ee sw] 4|s wl 8|s wi 4 90 65 |745am/8:45am] .31 |______ 
10| Cir. 05| Cu 50) Cir sw| 5 \|s wi 10 \s wi 5 93 3 ON be thee lea ES rc) (ee Bal ea ok 
30| Cir 30] Cu. 50; Cir. sw 4|s wi 5\|isw 4 92 (oN pe ees eee (Ee Fey Ge = ae 
100} St. 20| Cu. 10) Str. Tle Saw, Dele oO 9L (ey (hl eae eS eed Shey Eee ae |e eee 
40| Cir 100) Sima. ))|222-). oe 3 c= s| 5|s wl 6|s wi 4] 94) 71) 2p-mj/25pm) 17 |____.. 
50| Cir. 50) Cu. 100} Nim. |s w] 3 mw| 2j8 wi 2] 91 65 “ 11:35 OZ Eas = 
20|Cir.Nim.| 100! Nim 10) St. BS Wits! (Sew) Vili 0 &9 62 |12:30pm i be, [eens 
10) Cu 30) Cir. 100} Nim. |s w| 3 |s wj----|s wi----| 92| 63|730pmjilp.m.| .37 |______ 
20| Cir 100) Cu. St.} 30) St. n| 3/nel|-__-_|ne 81 58 i) aot pote laae ea oa aes Leas 
50) Cu. 40| Cu. 40| Cu. PE nO) \BGyl ch eel] we 88 60 | 9a.m./9:20am)| .02 |_____ < 
80) Cu S0/\Gasy e225 |2 5 ee sw] 5|s w] 8|s wi----| 86] €8 § I 209) Seaaee 
70) Cir 100) Cu. 20) Cu. St.is w]----|s w] 5 |s wi_--.| 86 62 | 3:30 Ape, | 208 Leas 
70| Cu 5O| Cir. |Cu.)- ==. |= nwi.---|n w| 6 |n w] 3 88 AAS eeceoe | ee ee ae es ee 
20) Cir 50| Cu Cir sw] liswi 4is wi 1 75 48 | Night} Night| .03 |______ 
50| Cir 50] Cu, 26 See IS Wilesl De)! Wiel Gil'y 72 PT Nb he = SP) peed BES |S dS oe pee 
teal ees LEX 50) Cu 80) Cir. Stimepme |Z) |mede 2p) 3) OF) 6 vie) |e A eee eee ee eens eee 
50| Cir 100 Cu 90° Cu. 8 2/se| 5inw 5 72 AOE | So es |e Se eee 
100) Nim 100) Nim 90) Cu. now| 2\|nw| 4\|nw 2 78 BRU Atal. Wile eo ae RIEL || CONN | ees 
100! Nim 70| Cu. 100} Ni. nw| 3\|nw| 7I/[s wl 4 83 58 I “ie Ties |e 
70| Cu. 20)Cu.Cir.| 20) St. w'il0|sw, 9\|s wi 3 75 LE bee eer [ee ae (a ae Se 
Sette Ae 80| Cu. eg 1 ee et ene ee ee eae | CERN, Bee om 
Sepa eee esa 10) Ca, 20| Cir. sw| lis wi 10|s wi 7 80 DO) | tame ccs (poeeeeee [omen ce lee 
100) Nim. ool (Cir ee a nw| 5|/wl| 6|w] 1 76 43 tt Slasmnyl SS) esos 
hea lbeee fe 30| Cu. be 2 (Se SRR wild! Ss 21S wile 71 Bi cee [eae ween | oer eres 
20| Cir AO Cie iee|' 5-5 2| 2a eee O} mw See=- 3170 76 EV Sa be ae PS | 8 Sg | |S ey | Se 
10| Cir 30) Cu. Ee eee 5is wl 8is wi 3 80 Be Se ooeese = [ee ee eee eee ees 
10) Cir. 100) Cu 80/Cu.Str.|___.| Ojs wi] 9} n | 2 83 BN i EY [eget ee ed ee S| fe cS 
20} Cir. COW Ges ft lees oe sone ne| 1l|ne| 3jine;} I 70 5 1 | Aaa 8 tes SE Td | oa | oe 
A | ie ll (Sema get Mae i— end “b wie Pe A he ea foes ck Se |e ree 
Se N Eco wee AB | ee a] Meh Ee teal RR (RnR red fe gc 11, S| Se peak BEd eae | nee | Lh pape] | 2B bewminah I eat af ey ip ed PTET ES id) [eed a ome 
7 L| le gE Do meee ean SAT So | See eee a |e ee ae 82,16) | DE Tah | a2 oe oes ee Ae enon eee 
(Samad leat Ee ctceaimemme Rim | Se. || = | as | oleae eee ce Soe cl teen amas, Pan as oer eer 


* 11:30, 10 p. m. 
+ Morning, 2 p. m, 
t+ Rain, 1.06, .48, 
§7a. m., 3:30 p. m. 


|| 7:15 a. m.,4 p.m. 


TT Rain, 08; . 
it Morning, 8 a. m. 
§§ Rain, .14, .01. 


point. 


29.245 
29.009 
29.154 
29.115 
28.752 


28.853 
29.096 
29.143 
28.975 
28.908 


28 .966 
29.218 
29.298 
29.170 
29.140 


28.939 
28.853 
28.811 
29.044 
29.140 


28.979 
29.240 
29.297 
29.149 
29.015 


29.164 
29.243 
29.183 
28.720 
28 527 


Pressure of vapor|Barometer reduced to freezing 


150 STATE BOARD OF AGRICULTURE 
METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 
. Relative humid- 
Thermometer in open ity, or per cent ths 
ue of saturation. : 
Day 
of < 
month 5 
B 
ret i) Pet eee | ts | | SE ees 3 
i fies fee | eo] ee] | oes a ee ee 
= | a fo) =) Nn a Led N ao ~ 
49 70 53 | 574% 92 80 86 | .3822 | .586 | .348 | 29.354 
Pe EY fe f 65 | 66 81 77 94 | .3868 | .717 | .583 | 29.214 
58 65 46 | 56% 100 100 |} 100 | .483} .618 | .311 | 29.075 
51 68 5D | 01% 100 79 94 | .374 | .543 | .405 | 29.307 
55 62 51 ; 56 94 100 | 100] .405 | .556 | .3874 | 28.879 
56 56 52 | 5424 94 87 100 | .420 | .391 | .388 | 28.804 
51 63 57 | 57 100 88 87 | .374 | .491 | .407 | 29.104 
57 74 60 | 63% 87 81 88 | .407 | .680 | .456 | 29.159 
62 81 65 | 69% 100 83 100 |} .556 | .873 | .618 | 29.092 
60 85 70 | 712 88 75 90 | .456 | .909 | .658 | 28.980 
68 19 60 | 69 90 87 100 | .612 | .856 | .518 | 28.903 
61 65 60 | 62 100 | 100 9t | .587 | .618 | .487 | 29.179 
61 70 60 | 6325 100 95 94 | .5387 | .695 | .487 | 29.389 
61 71 65 | 6526 | 94 95 100 | .505 | .720 ! .618 | 29.198 
60 69 | 51 | 60 88 89 100 | .456 | .564 | .374 | 29.230 
1G Sasa 52 67 60 | 5925 93 84 100 | .361 | .556 | .518 | 29.071 
it f ae tS Eee 58 68 51 | 59 100 85 100 | .483 |] .577 | .874 | 28.860 
ib ep ie 52 62 5 54% 93 94 100 | .3861 | .523 | .361 | 29.039 
1 et 55 52 37 | 48 87 86 90 | .362 | .334 | .199 | 28.947 
PALES 45 68 44 | 52% 84 90 100 | .251 | .612 | .289 | 29.243 
7A \ ee ee 53 | 63 | 55 | 57 93 77 94 | .375 | .446 | .405 | 29.024 
Velicity ew 45 46 | 37 | 423% 84 84 90 | .251 | .262 | .199 | 29.047 
P23 p= 32 59 40 | 432 89 82 91 | .162 | .410 225 | 29.419 
7 enh eh es 46 68 55 | 56% 84 15 87 | .262 | .509 | .376 | 29.276 
Dee ees Meee 56 67 56 | 5925 94 8&9 94} .405 | .591 | .420 | 28.989 
tii 45 So 66 70 55 | 6324 100 80 | 100] .639 | .586 | .483 | 29.140 
Af foo gle 45 56 37 | 46 92 81 90 | .275 | .863 | .199 | 29.223 
7s Sa yl 41 56 56 | 51 91 81 100 | .235 | .3863 | .449 | 29.304 
ro ee CEs 56 62 57 | 58% 100 100 100 | .449 556 | .466 | 28.924 
areas ae” 52 54 53 | 53 100 100 100 | .388 | .418 | .403 | 28.442 
Rrprap cgay see ee IT ke ek oe ee eee on ee ee Oe 
LG} 3 S| (AER SS eee 57.62 93 87 95i|| 402) o645/) eal | eae ee 
| Men PCa ie SOE Ss a 
Average.) =. 23) 2.4 | ach = Jn----- 92 459 
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SEPTEMBER, 1896, AT AGRICULTURAL COLLEGE, MICHIGAN. 
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Clouds. Winds. Hele Rain and snow. 
TA. M. 2P.M. 9P.M. |7A.M.|/2P.M.|9P.M. & Series ES 
F A | Bry 3 
a 5 : | r= =| | j bo. s 3 = 
ae re rE | |e.) alee il 6 |) Ee |e leg le. 
so] 5 i[38| g [3el go |elslsilel3i¢| 2] 8 | 88 | se [S88] 22 
ge) f deel 4@ iee| & |elEIS (Bi ebe| 8 | & ) Be | 3o lene) ee 
epeh) oa ayo) te. jose] ce 1a he Ve leelerte | of los | ee Pat esos 
O};ne} 1|{se|] 1 73 1d ea ja a Pape bee Sn a) ee 
5 lee Sh eae he 7 78 54 |10 p. m.| Morn Gee 
4/ne}] 7T|ne}] 2 68 Crit | eae at aE Bache itt eed oe, 
O;ne| 5/ne| 8 70 A We = |, ee Ee ee 
Oe FOr! se |'-4 63 42 16:30am! Night 713" |S 
8inw| 9ls wi 2 63 BS 1 | sees cca ea eee ee eee 
Oliswl 4\isw 3 63 (5 $ | fee, Eee OE ee a ee 
3};se] 8|se] 5 75 Hi hy bene St Geet Bl |S eee 
3}se]10|se|] 3 80 eh ate to cr 2 es 401 eee 
| O|js wi 7|s w| 6 86 60))|) Morn, |= 2 = D 3 Rah ae 
100, Nim. | 100) Cu. 100) NW es Heo Onee =|) O°) weal 2 79 AGUIAR ys Wile eae a 
100) Nim. | 100} Nim. | 100; Nim, |--.-.| 0|/ne} 3jne| 3 65 52 | Continjued. 
100) Nim 100} Nim. | 100, Nim. |----| O]/ne} 1]}-_-.| 0 il 59 Mist ing 
100) Nim 100) Nim 100; Nims) |E2eah 0 ie) 07-22) O 72 54 |{2 p. m.| Night 
100} Nim. 80} Cu. nd Str. ee | 0) 2ue |||) | ee: | 69 ALD 2 | eee ees 
dial eee 95| Cu. 100 Nim. |se/] 1] 8 4law| 2 70 45130 Ds_ Ms .2- 9 -=55|' A eeeoee es 
100) Nim 70| Cu. “zal oF. SA ees nw] 3inw 4\/nw 1 70 44) AC ont, 13) as, mn.) 28% eee 
70| Cir. 100} Nim. 00 Nim. js w| 1|s wi 5 jnw; 1 70 CPAs 0 035 00} a) Rar DL ee 
100) Nim 50) Cu. vale bt Bes Dw 5 jn w| 12/s wi 1 55 27 | Con’t |8 a. m.|_ .37 |------ 
10) Cu. 10] Cir. ao sw) lilswi 8|sw 1 69 U1 Oe al | a ee eee 
70| Cu. 50| Cu. 00, Nim. js w) 2|s wi 5 |jnw) 3 65 40 110 p.m.j11 p.m.| .05 |------ 
100, Nim BOC, | eee TS) | 4 hme) oo. jes_Ay 10 53 rd | ean A |S as 8) PE ee oe 
2) ER Ns (0) WO ig ER |e a Ols wl 9is wi 2 60 Lip (Ceili beg nt tah go 
20) Cir. 30} Cir 50| Cir sw) 4|iswi 8/s wi 6 69 LW) (ee Ee | | SaRI o Be | ee 
100} Nim. 20; Cir. 100} Cu. Pee | SOLISt wi) Oo ISawyee-4 68 47 sae Bt Hes|' 7200" | eee 
314). aa 20} Cir. 109} Nim. |s W)----|8 W 3ine| 2 73 AD Sip; me|) Nights .od! eee 
100' Cu 50] Cir. 30| Cir. Inw) 3|nw| 3/ne] 1 56 30 |; See TL, So | ee ee eee 
50} Cu.Cir.| 100) Cu. 100] Nim. |___-| O0|ne} 2/ne} 1 36 38,18..p- mii eS 5 ee 
100 Nim. | 100| Nim, |10|Nim. |ne| 1| s| 1] s| 2| 61| 47 i Gontt| Night | toot a 
100) Nim, a Nim 100) Nim. |s M4 3\is wi 5is wi 2 55 39) }12\a. m:|8 p. m.| 209°} 225722 
ee ee ee me ee Se = eee ee ie ee Le ee ee 2 | ee ee Ay 6a eee 
7(() eae Soe ts |S ate a fs | epi tanes Eres | an] ee) | (eee Ree Nemes 61501)-43:00)| 2522 ee ee ee 
\— ~~ — mealet hee ie 
- 2 0 We Pa 2 
| 
* Morning. 
7 Rain. 


+ Trace. 


152 STATE BOARD OF AGRICULTURE 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Relative humid- 


Thermometer in open ity or per cent 


Pressure of vapor| Barometer reduced to freezing 


air. Peativations in inches, point. 
Day 
of 4 
month, a 
8 
alee io ee el | ett eee a a a a 
< 4 4 3 <a Ay A < Ay a <4 4 AY Fy 
é n_ oO =) — na a t- n a ~ n o = 
ee oe 55 50 39 | 48 94 93 100 | .405 335 | .2388 | 29.145 | 29.246 | 29.226 29.206 
AD tg 44 60 38 | 4944 100 82 100 289 | .426 | .229 | 29.168 | 29.189 | 29.217 29.191 
See BL EIS 46 63 43 | 5025 92 77 92 286 446 | .254 | 29.265 | 29.160 | 29.168 29.198 
ae 50 67 44 | 5334 93 84 92! .3835 | .556 | .265 | 29.208 | 29.209 | 29.216 29.211 
5 vrs fees 49 65 49 | 5444 100 84 100 | .3848 | .516 | .3848 | 29.243 | 29.169 | 29.229 | 29.914 
iebeee Seae” 50 53 42 | 4844 93 86 83 | .3835 | .348 | .222 | 29.293 | 29.245 | 29.247 29.262 
yf epee ee 47 43 32 | 4024 92 83 89 | .289 | .231 | .162 | 29.317 | 29.275 | 29.345 29.312 
oh REM eee 26 48 32 | 35% 87 7 100 | .123 | .260 | .181 | 29.414 | 29.401 | 29.417 29.411 
Lek SEES 26 56 40 | 4025 100 81 100 | .141 | .363 | .248 | 29.454 | 29.377 | 29.366 29.399 
1Qfes Bae 43 62 38 | 4723 92 88 100 | .254 | .491 | .229 | 29.324 | 29.303 | 29.297 29.308 
ib Bae oS ee 45 62 35 | 4734 84 83 100 | .251 | .460 | .204 | 29.254 | 29.215 | 29.213 29.227 
AQE 49 54 47 | 50 92 87 85 | .3822 | .362 | .273 | 29.213 | 29.210 | 29.246 29.223: 
a 3 ed OE Ss 45 60 40 | 4814 100 76 91 | .300 } .396 | .225 | 29.186 | 29.127 | 29.118 | 29.144 
1 ee 37 66 42 | 4814 81 68 100 | .176 | .4388 | .267 | 29.106 | 29.047 | 29.047 29.067 
A 14 faa ee Oo di 69 49 | 5634 86 79 71 | .321 | .564 | .247 | 28.961 | 28.839 | 28.956 | 28.919 
iy fetes Ae 37 48 37 | 402 &1 78 81 | .178 | .260 | .178 | 28.947 | 28.841 | 28.966 | 28.918 
i io oe 36 39 31 | 35% 90 73 89 | .191 | .173 | .155 | 28.914 | 28.991 | 29.052 28.996. 
4 |. oe 30 42 24 | 32 78 83 100 | .180 | .222 | .129 | 29.084 | 29.130.| 29.168 | 29.127 
eee Ed Lee 31 45 39 | 38% 89 76 100 |} .155 | .228 | .238 | 29.110 | 28.963 ; 28.751 28.941 
ry es Soa 36 48 39 | 41 80 85 91 | .170 | .285 | .216 | 28.867 | 28.877 | 28.867 28.870 
74 La a 33 37 30 | 3314 89 81 100 | .168 | .178 | .167 | 28 960 | 29.048 | 29.047 29.018 
(AR Ee Seale 28 51 33 | 37% 88 79 89 | .142 | .296 | .168 | 29.135 | 29.066 | 29.049 29.080 
ro} eae 35 46 32 | 372 90 84 89 | .183 | .262 | .162 ! 28.878 | 28.735 | 28.707 28.773 
7, aarti ta 31 43 24 | 322 8&9 83 86 | .155 | .231 | .111 | 28.830 | 28.945 | 29.069 28.948 
5) Soa cee 24 52 29 | 3d 86 73 100 | .111 | .282 | .160 | 29.164 | 29.075 | 29.004 | 29.081 
OF hia Ok TP, 29 64 3 4216 100 T7 100 | .166 | .464 |} .196 | 29.040 | 29.041 | 29.189 | 29.090 
Vj ets TEES 37 65 5D | 5244 100 84 87 | .221 | .516 | .3876 | 29.269 | 29.119 | 29.090 | 29.159 
ts wuss 37 64 56 | 52% 100 89} 100 | .221 | .529 | .449 | 29.081 | 29.043 | 29.101 29.075 
7 Lees Se 59 72 54 | 61324 94 81 100 | .469 ! .681 | .418 | 29 088 | 28.989 | 28.923 | 29.000 
3, 4 ieee a SEES 58 62 40 | 538% 94 88 100 | .452 | .491 | .280 | 28.658 | 28.668 | 28.628 | 28.651 
Sisae ES: 44 44 34 | 40323 84 84 100 | .241 | .241 | .196 | 28.667 | 28.791 | 28.871 28.776 
Sams eos sat eee sale ee ae TS ee | ee 
es rinerre eee see sal eee 44.61 91 82 94:5). 3243) STO 2324S a ee ee 29.090 
a || (a 
AG OTAR OSs | Seren anlar Nat eee Eee 89 1282) 4) eh ee ee 
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OCTOBER, 1896, AT AGRICULTURAL COLLEGE, MICHIGAN. 
Clouds, Winds. Be pigtering Rain and snow. 
7A.M. | 2P.M. | 9P.M. |7A.M./2P.M.|9P.M. & ee Ee 
pn a a | | 8 P A A Es 2 
° E 5 d = A 8 : oo. os qq @ n 
2 a3 a3 Sale |e ee ele | ae |g. [ee | Se 
So thos). lol... | Silo] Sil ol ake | So) 2 i da be aeal eters 
O39 so og co} os so s ° = ° = 5 — BS She = | »a 
Bete eel. feel ee Se eee) | Bl Be | ae. Seca oe 
Pees ero fa) lees | en | Ne errer) a.) aol So | eee eta 
40\ Cu Gir.) 100)\Cu.cy 225) 228. nei L }impe)| Wyz=-4ie0 55 28) 4 See 2 S25 5 |e es 
20| Cir Pe ee 4 et S|) SS eae Ome! Sr Seale oO. 56 7A Jy Ae aia S| SEES eV aed Bete 8 Sebi cd 
ah | Ee | | ee ere ee QO. nie) Pee Gens =— 64 Poth | a eae ees || Se a Be AN) LES cee 
ooo | SE I) PR ed Se oe me i 8 w].---|/s w| 2|s wl 3 67 Shp |e SEES SY 5 See OR) (a2 een be he 
95! Cu. 60} Cu 100) Nim. |s w] 2|s w| 2|/ne} 1 66 COI SS oes +8) | See ae 1 Sin heel * Se 
100) Nim. 95) .On-oe8 | Set eS: ee ne} 1line| 4/ne| 3 53 Gh ee Sak) Weaken |e 
Si@u.Cir.| £00 ims ||eee eae nw| 4/inw/] 5/ne] 1 44 1 A on fe oe Sa Gi | Ce ie | (Eada ole 
epee Ha © oe 60| Cir. cee eee imei 2/80.) Auleoeaia O 51 Gta ee SB eee, | eee oe 
S| ie a a | re Ae ey | ee se| 4}se|] 7/se| 5 56 238 tal (ee | SE EE (a i jk eee 
eS SS 50| Cir. Be eee ''se)|' £ l:sie,|' 6| new 3 63 co) | ee a a Cee Ee ae el eee 
pesos fle = ea 50| Cir. 10| Str ne}] line} 5/ne} 2 62 CUE eee ara es eee |e 
50| Cir. 100) Cu 100} Cu, ne| ljne| 3; w]| 2 5D BAe | eee RS aa NS ISAs 
100} Nim. 2ONCins: Sess eee ne| ljne| 4|-__- 0 61 eta pe Pe eee es RR eS) (Sal be eee 
oa | See 30) Cu. BS sin wi) 3 |Dswi) o.|D wi, 2 67 C32 fe Sea | an (i el Fe aa 
S| | 20| Cir, ao ease in wi 2. \nswii' S| wis 5 69 PASS Senet Sa | EG Sek Ew (A etre rca 
SO CaGirs|e60||Cirss ||225| ae: nw 3\jnw| 6lnw 2 49 20 ee es ee eae 12 ee 
100} Nim 100) Nim 80)Cu.Cir.|_-_-.| O|/nw) 4\n wi 4 39 15 |\%30am |S pane eat 
90! Cir, 90! Cu Cu. se| 4|s w] 4]---.; 0 42 Diet ee eee ees ae |e eae IR Se 
50) Cir 100} Nim 100) Nim. js w) 6!s w/ 12 \s wi 5 46 25. \;4p: mil Night! athe 
20} Str. 75| Cu 80} Cu. swil 3|/s wi 4is wl 4 49 PA hci: gt | ee p cial |i 
80} Cu. S5uCa.ce | 22. |e eee nw| 7isw| 6/s wi 2 38 17s | es 2 oe ee | eae ae 
peta |b aS 30/Gu.Gir.|_--.|----52.|8 wi) Lis wi Sis wi 2 51 oie eee Se ee | ee 
50) Cu. bO|Cu Cir,| 22 | Saes Swit 2: Saw | LOS! sO 48 22) sek i ae ee ee 
50} Cu. 70) Cu. 30| St. sw] 3is wi 6/|s wi 5 46 16°)| Src 5 ee eer eee 
60,Cu. Str.} 90,Cu.Cir.|___.|_--____. swi liswillisw 4 52 PAS) seers Se | | ORES oe) EES eee ee 
nul Ete epee | eee | a eee! eer (Aree wile! [Shsw|! Maio sO 65 3) [eee oe ees Pee eee ee 
lf eee 60; Cu ee ee ee ee ON saw) 9) |S Balinre 66 3 Po Pe a Ne ate SN |B Ee le 
50.Cu.Str.| 60] Cir 30} Cir s 9iswl 8is wi 6 68 56 |8a.m.|10:30am| .42 |______ 
70/Cu.Cir.! 90) Cu. 100] Nim. |s w| 4/se!] 8] se} 15 73 52 | Night|-Night| .21 |______ 
20} Cu. 100) Nim. 100} Nim se} 11} s | 14 /s w] 17 63 38 | Night | Night Fle 
100} Nim. TUG peg | ae es swilll|} s |4] w 46 CA (ie) Vee ae Se Se EE es es | = ee 
atc ks SO EY | SN RS S| Wee ee ae |e (SP A) pa | eo ER ool MIRE, lg | eB nea a) ee eed 0) | HA all | 
(|| ee te] | eee eS Oe ce | | | ee |e ee DD OL (2949) se oat lone oe |e eel eee 
a ry 
Vi ila lis mei Meta TS 2X3) [I | a Ca ea Joon nee |een noe [anes nee | ------2-|------]------ 
* Snow. + Rain t{ Trace, 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer in open Bolautre peta Pressure of vapor} Barometer reduced to freezing 
air. Pet oc tion, in inches. point. 
Day 
of - 
month g 
g 
Sy ete |e | a) aa ae) ee ee 
<i A Ay 3 < Ay AY < 4 A, <j 4 ra o 
~ _ o Q — rs] > ~ _ 7 - a o = 
| Poe 41 54 35 | 48% 82 74 100 212 308 | .204 | 28.884 | 29.070 | 29.097 29.017 
SRN KA 35 58 55 | 4934 100 76 94 204 365 | .405 | 29.128 | 29.008 | 29.060 29.065 
Sp ee 35 60 55 | 50 100 76 100 204 396 | .483 | 29.146 | 29.100 | 28.921 29.056 
y Seer Se 53 54 55 | 54 100 | 100 100 | .403 | .418 | .433 | 28.883 | 28.866 | 28.806 | 28.852 
Die Seo. 45 38 33 | 3825 100 100 100 300 | .229 | .188 | 28.471 | 28.293 | 28.421 28.395 
Bee se 38 48 32 | 39% 100 85 100 229 285 | .181 | 28.915 | 28.954 | 28.965 28.945 
7 (eS ee 39 38 30 | 3525 91 81 100 216 186 | .167 | 28.830 | 28.879 | 28.898 | 28.869 
(ae ere 29 33 20 | 27% 100 89 100 160 168 | .108 | 28.883 | 28.874 | 28.901 28.869 
ee 25 31 27 | 272 100 100 100 135 174 | .147 | 29.006 | 29.001 | 29.027 29.011 
: | ee Se 32 41 38 | 37 100 82 100 181 212 | .229 | 29.070 | 28.950 | 28.699 28.906 
zk Pers 38 40 35 | 373g 81 82 100 186 203 | .204 | 28.805 | 28.905 | 29.065 28.925 
1 ee 27 35 27 | 2925 88 90 100 129 183 | .147 | 29.153 |} 29.126 | 29.140 | 29.140 
13 a 24 30 20 | 2435 100 100 100 129 | .167 | .108 | 29.188 | 29.183 | 29.267 29.213 
if Seer 25 41 30 | 32 100 74 100 135 | .190 | .167 | 29.207 | 29.011 | 28.951 29.056 
: GR Pee 38 58 46 | 4744 91 70 92 208 337 | .286 | 28.942 | 28.947 | 28.936 28.942 
GS se 52 67 62 | 60% 93 79 83 361 522 | .460 | 28.977 | 28.933 | 28.991 28.967 
1) Ree a 57 aiff 61 | 58% 94 106 94 436 466 | .505 | 29.117 | 29.104 | 29.060 | 29.094 
if eae 62 62 37 | 53% 100 | 100 81 556 | .556 | .178 | 28.890 808 | 28.891 28.863 
it eee ESS 26 28 2A |) 25 87 76 71 123 117 | .080 | 29.370 | 29.432 | 29.512 29.438 
Pe sae AS 23 29 29 | 27 72 TH 17 089 123 | .123 | 29.517 | 29.4387 | 29.232 29.395 
7) EA eee 31 34 28 | 31 100 100 76 174 196 | .117 | 29.069 | 29.039 | 29.198 29.102 
EE 27 33 27 | 29 15 80 75 111 150 | .111 | 29.492 | 29.487 | 29.282 29.404 
7 ie. ee CT 34 42 50 | 42 79 100 100 155 267 | .361 | 29.225 | 29.110 | 29.198 29.178 
DAE ei wale 39 43 40 | 40% 9L 83 91 216 231 | .225 | 29.383 | 29.423 | 29.383 29.396 
75s OE Fe 46 47 47 | 362 100 100 100 311 323 | .323 | 29.237 | 29.146 | 29.047 29.143 
7) es 49 62 42 | 51 100 100 100 348 556 | .267 | 28.929 | 28.918 | 28.869 28.905 
7 ee 40 36 23 | 33 100 100 72 248 212 | .089 | 28.857 | 28.881 | 29.090 | 28.943 
(err 18 19 17 | 18 68 100 100 067 103 | .094 | 29.310 | 29.362 | 29.418 29.363 
pt ereey BS 18 20 17 |; 18% 100 100 100 | .098 | .108 | .094 | 29.492 ! 29.437 | 29.479 29.469 
5: ES Eee 16 16 13 | 15 100 100 100 | .090 | .090 078 | 29.447 | 29.429 | 29.417 29.431 
PUIS ee ee eee eee en a a Me et at ee 
IMfeens ens eee ee 37.09 93 89 93 214 261 217 | nb eose ook eee eee 
ee AE op ee ee i Se, wy 
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7A. M. 
=| 
& 
fe! . 
8/8 
HS 
A | & 
sw 6 
se| 3 
sw 2 
sw 6 
ne| 5 
sw] 9 
s w| 12 
sw] ll 
0 
se| 1 
s w/ 13 
nw] 4 
nw] 8 
se| 9 
Sw] 6 
s w| ll 
sw 2 
s w/ 16 
nw 3 
ne| 3 
0 
ace le SI) 
pe | 
wie 
sw 
s w| 10 
Ss w} 12 
nw] 7 
nw 2 
nw| 4 


Clouds. 
7A.M. Pa eee ule 9P.M. 
os pu pu 
Ao lateleols eu leche 
les} Le} les} re} Sirs) ro 
Cole aie ae lag Cue ka 
SUNG ity Cry | | SS ee eae S|. Se 
30/Cu.Cir | 100} Cu. 20} Cu. 
30] Cu. 100} Nim. | 100} Nim 
100} Nim. 100) Nim 100} Nim 
100} Nim. | 100) Nim 100) Nim 
30} Cu. 50) Cu. 80] Cu. 
100] Nim. | 100) Nim 100} Nim 
100} Nim. 100) Nim. 100} Nim 
100) Nim. SaNG ne soo | pees eee 
100} Nim. | 100} Nim. | 100} Nim 
100} Nim. | 100) Nim Ha|ze. 
90] Co. 50/Cu.Cir.| 100} Nim 
30] Cu. 100)|)SNanas, 2 ||2 2 =| eee 
20) Cir. | fa Sia IR Se 
60] CarGirs tees |2 20] Str. 
FS =| [5 tae 70| Cir. 50} Cu. 
100} Nim. 100} Nim, 50} Cu. 
20| Cu. 100} Nim. | 100) Nim. 
100) Nim. 80] Cu. 20] Str. 
100} Nim 100} Nim 100} Nim. 
100} Nim A00| Nin oy ||) 25) |e te 
at | fie Bed 60} Su. 20} Cir. 
100} Nim 100} Nim 100| Nim. 
100) Nim 50} Cu. 90} Cu. 
100! Nim 100! Nim 20; Str. 
100} Nim. | 100) Nim 100} Nim 
20) Cu. 100} Nim 100} Nim. 
100} Nim 100) Nim 100| Nim 
100} Nim 100) Nim 20] Str. 
95} Nim. | 100) Nim 100| Nim, 
fol eee 62/0... sae ae 
= — —! 
71 


*3p.m., 12 p. m. 
Continued, 1 p. m. 


10a.m,9 


: 
| 


Snow. 


Morning, 8 p. m. 


p.m, 


Winds. 


2nn : . bo 
“3004 | Direction. ~ 
5 


nAann 
gq 4444 


DAB  o 
oo4og gaq4 


[al fanayen 


----| ----]| ----| ----|- ----« 


9P.M. 
q 

A 

oo . 
Ale 
S=SEerO 
se] 10 
se | 13 
ne| 3 
w | 18 
sw 1 
s w} 13 
sw 3 
sw 1 
se] 138 
sw 7 
nw 5 
nw 2 
s w} 11 
sw 7 
sw 17 
e 3 
nw 9 
ne| 2 
e 3 
nw| 4 
peo 
s w| 10 
se| 4 
sw 8 
s w| 24 
Ss w| 12 
nw| 5 
nw 5 
po saeO 


Registering Rain and snow. 
q be qd = 
ont ro) — B 
. 5 8B |&s |g 
= ap < 3 {-?) n 
Bt er) See ee fee ee 
£8] 68 | se |s4e/ a8 
Ki I tie 3Oo |4. 9] po 
s ria a8 ad |g Bal oa 
Ss =| (ea ica a =) mn a 
54 724, aN Eee) |e ed | OR | | ge 
60 BO), asosenas | ae oe eels ee | ee 
60 40 * 3:30 Tr | Seas 
55 AGy)\ Morn’) |e 22> ees eee 
55 30 t (Oasis |e. 1.0 
48 OO. ee ae ee Morn: |/:2-2-: Yy 
38 24°) VMorn:)| Morn, | aise 
37 12 t § Bri Ne a ese 
32 20) | Siete meee see -05 +4 
47 28 | 3p.m.| Night 10 % 
4 ee 8 Toes aie cre 
36 23 | |[8p.m.|} Night | .02 ye 
31 16 | ||1:30pm)}_______- Tr | 
41 7k ol | Cewpoe ee | eee epee | ae | /2 E 
58 7 ntl (eS ae aN RE Sy | a 
67 54 
62 54 
62 24 
31 20 
32 22 
34 chap li Se tae | ie Bk oly ee 
34 7A fod Ve See |e EE | Pee 
50 29 #* Night) |) Of eae 
44 37.1) Ram | Nicht) .04|:2e 
48 43 TT tsps me] Ere): 
64 41 | 3p m.| Night AG; 
41 18 tt A per.) 021) ee 
26 169) |[Sieteprts| See SS esas eee 
21 15 | Snow SS hae eee Eee 
19 8 |||8a.m.} Night} .05 % 
See |OUR ee ee 1.05 4.0 
AOS) |b Opi ae ao eee ee | eee | eee 


“| Rain, 8:30 a. m. 
** Rain, 7p. m. 
Tt Rain, 11 a. m. 
Rain, 12 a. m, 


§ 


Flurries. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer in open eee nid Pressure of vapor] Barometer reduced to freezing 
air. Biedtnvation: in inches, point. 
Day 
of A 
month 3 
8 
wel | S| “eS a) Sete) seta] ast SN oad tel etre a = = F 
gf, B ee een Seg pa] Ba od) ee Bs <j rw Ay ® 
= nN a Qa = nN o = a o - “I a = 
1 ee 8 16 9} 11 54 65 56 034 059 | .036 | 29.487 | 29.487 | 29.457 29.460 
eats i oe 10 | 18% 52 72 78 031 O89 | .054 | 29.481 | 29.387 | 29.317 29.395 
i; ee ea, 13 23 20 | 18% 100 59 70 078 073 | .075 | 29.317 | 29.267 | 29.297 29.294 
Eo eae ie 23 33 28 | 28 100 100 100 123 188 | .153 | 28.889 | 28.778 | 28.937 28.851 
5 eee te 34 33 33 | 33% 100 | 100] 100} .196 | .188 188 | 28.839 | 28.727 | 28.919 | 28.828 
[War Fae ae 32 38 33 | 3444 100 91 100 181 | .208 |,.188 | 29.009 | 29.015 | 29.045 29.023 
Y eee 31 36 33 | 3344 100 100 100 174 | .212 | .188 | 29.199 | 29.165 | 29.250 29.205 
foe ae 34 36 34 | 3439 100 100 100 196 | .212 196 | 29.115 | 28.907 | 28.856 28.959 
ie cane Seat 36 47 36 | 3934 100 85 100 PAP) PPB) 212 | 28.856 | 28.666 | 28.855 28.792 
tO) 5 ee ee 34 47 34 | 38% 100 77 100 196 249 196 | 28.816 | 28.758 | 28.990 28.855 
i fy eee oe 32 48 33 | 3723 100 85 89 181 285 | .168 | 29.080 | 28.998 | 28.930 28.986 
a ee 35 58 39 | 44 80 82 82 162 394 | .195 | 28.793 | 28.779 | 28.570 28.714 
1k ye es ae 34 38 34 | 35% 79 81 79 155 186 | .155 | 28.769 | 28.808 | 28.919 28.832 
ib Eee Rae 30 34 30 | 3144 78 89 89 130 175 | .148 | 29.116 | 29.062 | 29.009 29.062 
yee ee 28 28 23 | 26% 100 100 86 153 153 | .106 | 29.029 | 29.049 | 29.150 29.076 
(ps See es 26 30 17 | 24% 75 718 100 105 180 | .093 | 29.259 | 29.179 | 29.243 29.227 
a by F< eas 23 33 32 | 2944 86 89 100 106 168 | .181 | 29.188 | 29.043 | 28.895 29.040 
bop eae ie 32 34 20 | 2825 100 100 85 181 196 | .091 | 28.839 | 28.971 | 29.197 29.002 
ib Ek a 13 36 21 | 2318 81 80 100 063 170 | .113 | 29.260 | 29.218 | 29.115 29.198 
71 = 5 21 29 15 | 2124 100 100 82 113 160 | .070 | 28.884 | 28.999 | 29.019 28.967 
VA eS ie 6 28 21 | 18% 75 100 100 | .043 | .153 113 | 29.024 | 28.919 | 28.859 28.934 
ode (eee ae 21 26 20 | 22% 100 100 85 113 | .141 091 | 28.776 | 28.668 | 28.924 28.789 
2 ee ae 14 28 -10 | 1034 81 88 100 067 | .135 028 | 29.194 | 29.217 | 23.303 29.238 
ye 0 20 19 | 13 100 100 100 044 108 103 | 29.379 | 29.668 | 29.635 29.561 
ay eT = 12 26 27 | 213% 80 100 100 060 141 147 | 29.529 | 29.396 | 29.228 29.384 
2 ee 28 30 27 | 28344 100 89 100 153 | .148 | .147 | 29.325 | 29.449 | 29.582 29.452 
a fb a ee 25 29 20 | 2434 87 88 85 117 | .142 | .091 | 29.709 | 29.728 | 29.708 29.713 
PEs ok Slee 18 39 37 | 31% 100 55 90 098 | .1381 | .199 | 29.558 | 29.402 | 29.382 29.447 
Pel 5 aie a 35 36 36 | 3534 100 100 100 204 |! .212 212 | 28.486 | 28.367 | 28.377 28.410 
GL ee geet 38 44 39 | 4044 100 100 100 229 289 238 | 28.359 | 28.362 | 28.389 28.370 
3] baie ee 38 39 40 | 39 100 100 100 229 238 248 | 28.432 | 28.379 | 28.332 28.381 
Sums7< =. |52-22. a 5- = 2 Se a || ee eve a | 
Maarig ten) o ob | OR 91 89 92 133 181 TASS een eee | eee 29.047 
——____,- —__. oe ——_ + ll 
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Clouds. Besisering Rain and snow. 
TAM. | 2PM. | 9PM. TAM, |2P. M, | 9 P.M. g ape = oa 
m f=] Sry = 
: = a) (<>) a 
5 P F E 8 5 wo. ao ES 
aE 23 23 8 epee S| Ssh ae ee pacman 
2° c oo A ao : 2S oo) Seles £ g as ae |% | 3] 42 
Palestine! seen oa |S 8 2/e| ® lai ee | so la él ae 
Sel su iees| ol oe a |e 2 S| siie | 4 1-Be |) Be (Sugken 
Se H ET een eS = (> Pg | =) fa) CaS) ti aie P= fe Wear n= ar fac SH ye 
80; Cu. 50) @ ican ee ee eee ee 6 0 17 HIN [ecco eee ee bee 2 ello 
40| Cir. Le | (SP Bos at ee ee ee 2 1 23 OTN eee ee eae Ta" aN 
LOO} Nias | |100) (Nits 9/22 ae eee 0 0 23 18 |*Morn |10 a.m 05 
100; Nim. | 100) Nim 100} Nim. |___- 8 10 34 26 | *Morn.| 1p. m 06 1 
100; Nim. 80} Cu 100} Nim. s 7 9 34 32 | tMorn.|10 a.m OIG ae: 
100, Nim. | 100) Nim 100} Nim. |s w 1 1 38 30 |i6 p.m.| Night 13 % 
100, Nim. | 100) Nim 100) Nim ne 3 ae 36 SO) 225225) eee |e eee 
100; Nim. | 100) Nim 100) Nim 8 itt 7 36 32 |t6 p.m.) Night Mie comes we 
100) Nim. SO Crd «)|2s5| eee sw Ri st + 47 28a |e se) SS es ee ee 
100) Nim. 50} Cu. 100} Nim. |s wi-- 8 0 47 7 Te | ae oe I I ae ss se 
50) Cir 50) Cu. 50} Cir. pata BO 10 11 50 AS le a Se el er ee 
50) Cir. 50 Cus |) eee Bas ae 0 8 5 58 4s ete 22 ee Te eee 
100, Nim. AOOWNim: (ee | aoe nw] 5 5 0 39 PRA onl ee ee ee ee See 
100°' Nim. 90} Cu. Pera oe ive illiers 3 6 34 eri ite ct -| de Ratna =f | Soe Pat ee ae 
100) Nim. 100) Nim. 10} Cir. ne| 5 1 0 30 17 |*6 a. m.| 2p. m 12 2 
100) Nim. 40) Cu 2 2) || eee ees 0 0 0 30 ial Se eee Se ee Ee 
80, Cir. 100} Nim 100; Nim. |Isw 1 5 9 33 23 peg Re See EAN (ie a og Po bo MP 
100, Nim. SO} Cul > 4| Beeler ec 0 2 0 32 7 |*Morn.! 8 a. m 02 Me 
50 Cir. 50} Cu 100; Nim 222510 0 0 36 13 Ere il ie A SSS | ree Se es 
100, Nim. 100} Nim. a bie Wee) 2 1 29 3 | *Morn.|Aftern. 09 2 
100} Cu. 100) Nim 100 Nim. |s w}] 1 2 0 28 (3 Rea = ol | ee eS ey |e Pe 
100) Nim 100} Nim 100) Nim. s 4 2 1 27 14 | *Morn.| Night 21 4 
20| Cir. OW Cn eee | eee 116)|) 1D 4 5 28 SAG yh te | eee eee ee 
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EXPERIMENT STATION BULLETINS. 


INSPECTION OF COMMERCIAL FERTILIZERS. 


BY R. C. KEDZIE, CHEMIST. 


Bulletin 135.—Chemical Department. 


The law providing for the inspection and regulating the sale of commer- 
cial fertilizers was passed by the Michigan legislature in 1885, but did 
not “take effect” till ninety days after the final adjournment of that 
body. The law has thus been in operation for ten years. A retrospect of 
the workings of the law may not be out of place at this time. 

One influence that assisted in the passage of the law was the demand 
of honest and reliable manufacturers for such a law to prevent the com- 
petition of unscrupulous dealers who offered for sale materials having 
very little value as fertilizers, in regard to which the farmer had no 
ready ineans of determining which was valuabie and which valueless. 
Thus one manufacturer offered a mixture of soap-boilers’ waste and 
leached ashes as a high grade superphosphate; another party shipped in 
from Ohio marl and offered it for sale as Buckeye phosphate. The 
college authorities were also desirous to screen the public from fraud. 
Our legislators readily saw the need of such a law when they found 
neighboring states requiring thorough inspection and regulation of sale, 
thus making our state a dumping ground for worthless fertilizers from 
other states. 

The effect of the law has been to exclude worthless fertilizers from 
our state, or make their sale here very short-lived. Thus one party in a 
neighboring state shipped in nearly a thousand tons of ground furnace 
slag, mixed with a little salt, which they offered for sale at $20 a ton, and 
advertised the mixture in extravagant terms as a valuable fertilizer. 
When this wonderful compound, “Every pound made up of plant food,” 
was analyzed and the farmers, were informed that its real value as 
manure was only a few cents, they concluded not to pay the retail price 
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of $22 a ton, and the sale suddenly stopped. The party came to Lansing 
breathing out threatenings of prosecution for damages in the sum of 
$50,000 unless the chemist would retract his statement in regard to the 
small value of this fertilizer. The bluff did not work and the threatened 
“suit in the United States court for exemplary damages in the sum of 
$50,000” has been postponed. It is pleasant to state that few such cases 
have come up. 

Under the operation of this law there have been gathered in the open 
market and analyzed in ten years four hundred and ninety (490) samples 
of corumercial fertilizers, from one hundred and forty-seven (147) manu- 
factorics. Of these total numbers, however, many are duplicated from 
year to year both as to specimens and manufactories. For example, a 
firm sends into our market seven kinds of fertilizers every year, and these 
seven kinds and the firm are counted year by year in making up the list. 

The first year under this law we had fifteen (15) kinds of fertilizers 
from six (6) manufacturers; this year, sixty-four (64) from sixteen (16) 
manufacturers. The larger part of the fertilizers came from Buffalo, 
Detroit, Chicago and Cleveland, in the order named. 


WHAT FERTILIZERS SHALL BE INSPECTED? 


This question is sometimes raised by dealers in fertilizers who claim 
that they sell for parties out of the state, who have neglected to take 
out a license which would cover all the retailers of the fertilizer in the 
state, that their sales are too small to justfy the expense for a license. 
The state law does not directly reach the manufacturers in other states 
and can only apply to parties in this state. If the manufacturer and 
wholesale dealer will not protect his customers in this state, they would 
do well to choose wholesale dealers who will look to the interests of their 
retail dealers. In any event it is necessary to protect the dealers who 
fully comply with the law, and this can only be done by impartially 
enforcing the law on all dealers. 

Ancther party claims that his sales are too small to pay for a license; 
that ke is attempting to establish a trade, and when the trade is estab- 
lished on a paying basis, the license will be taken. 

In some states the license fee is based upon the number of tons of fer- 
tilizer sold during the year, but our law makes the license for the 
year the same whatever the amount sold. The law is explicit, requir- 
ing every fertilizer sold or offered for sale, the retail price of which 
exceeds $10 a ton, to be inspected and licensed before the sale is legal. 

Anether party claims that certain materials are chemical substances 
and are sold for other purposes than as fertilizers; such as nitrate of 
soda and muriate of potash. To exempt a material from the control of 
this law would throw out the phosphates, nitrates, the salts of ammonia, 
etc., because they are chemical substances and may be used for other pur- 
poses. But if any substance is offered for sale as a fertilizer, it plainly 
comes under the provisions of this law. It is just as important for the 
farmer to know how much potash is present in a Stassfurth salt, or the 
quantity of available nitrogen in nitrates and ammonia salts, as to be 
told haw much of these materials is contained in mixed fertilizers. The 
farmer needs to know the quantity of useful materials present in the 
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costly fertilizers offered for sale, whether in separate salts or in a mix- 
ture of materials, because the salts may vary in purity as well as com- 
pounds. It is plain that every material offered for sale as a fertilizer 
should he inspected and licensed if the price exceeds $10 a ton. The State 
Board of Agriculture has no power to modify or change the law, but it 
is its duty to enforce the law in such way as to protect both the farmer 
and the honest manufacturer. 

If these foreign manufacturers are meted to place their goods in 
the open light of day by showing their real composition and thus come 
in fair competition with reputable dealers, it would be prudent for deal- 
ers to refuse to handle their goods, and thus save themselves from the 
severe penalty for selling unlicensed fertilizers. It would be wise for 
farmers to refuse to buy fertilizers whose composition they do not know, 
and of whose intrinsic value they have no assurance. It would be well 
to leave such fertilizers severely alone. It is the manifest duty of the 
Board of Agriculture to enforce the law against the dealers in unlicensed 
fertilizers. When such dealer has paid a fine of $100 for the sale of an 
unlicensed fertilizer, he will conclude that there may be more profit in 
dealing in legitimate goods. 


MANUFACTURERS SHOULD PROTECT THEIR RETAIL DEALERS. 


By the proviso to section 3 of the law a dealer in this State is not 
required to take out a license for the sale of any fertilizer if the manu- 
facturer has taken out a license for such fertilizer. In this way the man- 
ufacturer can protect all his agents in this State by payment ef a single 
fee. Otherwise each dealer must take out a license. The object of the 
law is not merely to collect a revenue, but to secure the analysis and cer- 
tification of every fertilizer sold in the State. If, then, any manufac- 
turer neglects or refuses to take out a license for his goods, it would be 
a matter ot prudence for all dealers to refuse his goods, and sell only the 
fertilizers of such manufacturers as will protect their agents in the 
State. If outside manufacturers neglect their State agents, then the law 
exacts the fee for licerse from each dealer in the Sta e. 


OBJECT OF INSPECTION OF COMMERCIAL FERTILIZERS. 


The law dees not prescribe any standard for the composition of a com- 
mercial fertilizer, the manufacturer being free to make his own standard, 
the law simply requiring that the fertilizers offered for sale shall be up 
to the standard set up by the manufacturer. The license to sell does not 
certify to the value of the fertilizer, but simply states that the manufac- 
turer or dea.er offers for sale a fertilizer for which a certain content of 
nitrogen, potash and phosphoric acid is claimed, and that samples of such 
fertilizers have been deposited with the secretary of the college with 
affidavit regarding the composition. Analysis is then made of each of 
these fertilizers, gathered in the open market as far as possible, and the 
results of such analysis published in bulletin. The claimed composition 
and found composition are arranged in parallel lines, so that the real 
composition can be compared at a glance with the composition claimed 
for it by the manufacturer. In this way the buyer can see at once by 
this bulletin whether the fertilizer is as good as the claims made for it. 
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ESTIMATION OF VALUES. 


Severe criticism has been made of the effort to fix an estimate of money 
value of the leading materials that make up a mixed fertilizer, the value 
per pound of available nitrogen, phosphoric acid and potash. A word of 
explanation may not be out of place. It is manifestly impossible to fix 
prices upon these materials that would everywhere be just and proper, 
because they are not equally distributed and of uniform cost in all 

laces. 
‘ The attempt has been made to fix a scale of prices in the Eastern 
States by finding the price of leading materials—bones, mineral phos- 
phates, ammonia and potash—in such markets as New York and Phila- 
delphia, and from such data to determine the average cost of the nitro- 
gen, phosphoric acid and absolute potash they contain. In this way 
some approximate idea is formed of the commercial value of these mate- 
rials. This, however, is not to be taken as expressing the agricultural - 
palue, or what cash profit the farmer will secure from their use. 


WHAT TO LEARN FROM THE TABLE OF ANALYSIS. 


As previously stated the three most valuable materials in commercial 
fertilizers are potash, phosphoric acid and available nitrogen. Each of 
these has a commercial value which may be stated in dollars and cents. 
Only these three substances are considered in the inspection of commer- 
cial fertilizers because the other materials are of too little value to be 
purchased at high prices. By placing before the farmer the composition 
as claimed by the manufacturer and the composition of the material as 
found in the market, he can find whether the goods are up to standard and 
an also form an estimate cf the market value of the goods. If the analy- 
sis shows more of a given substance than is claimed, the goods are bet- 
ter than claimed; but if much less is found on analysis than is claimed, 
then the goods are proportionately of less value to the farmer. 

The market value of these materials varies somewhat from year to 
year. The value of nitrogen estimated as ammonia is now 16 cents a 
pound; of available phosphoric acid, 8 cents a pound; of insoluble phos- 
phoric acid, 2 1-2 cents a pound; and potash is worth 6 cents a pound. 

Since there are 20 times 100 pounds in a ton, if we multiply the value 
of one pound by 20 we find the value of one per cent of any material in a 
ton. We may thus construct a table for estimating the value of any 
materials found in the results of analysis. One per cent means 20 
pounds in a ton, and if the material is worth 8 cents a pound, then each 
per cent equals $1.60 for a ton. 


Multiply the per cent of available P, O; bye sit De ee $1 60 
i insoluble P, O, by ade Dts So a 50 

‘y 3 ammonia by smpcne Liteh ate) Oe. bell fe ea ee 3 20 

Ag cc potash by.: 25/).. 424-1 eee ee 1 20 


The sum of these products will give the market value of the fertilizer. 

As this bulletin may fall into the hands of some who have never seen 
the law concerning the inspection of commercial fertilizers, the act is 
printed in fuli. 
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[Session Laws of 1885, No. 26.] 


AN ACT to provide for the inspection of commercial fertilizers and to regulate the 
sale thereof. 


Section 1. The People of the State of Michigan enact, That any person or persons 
who shall sell or offer for sale in this State any commercial fertilizer, the retail price 
of which exceeds ten dollars per ton, shall affix on the outside of every package con- 
taining such fertilizer a plainly printed certificate, stating the number of net pounds 
therein; the name or trade mark under which such article is sold; the name of the 
manufacturer, the place of manufacture, and a chemical analysis, stating the per- 
centage of nitrogen in an available form; of potash soluble in water, and of phos- 
aS acid in available form (soluble or reverted) and the insoluble phosphoric 
acid. 

Sec. 2. Before any commercial fertilizer is sold or offered for sale, the manufac- 
turer, importer, or party who causes it to be sold or offered for sale within this State, 
shall file with the secretary of the State Board of Agriculture a certified copy of the 
analysis and certificate referred to in section one, and shall also deposit with said 
secretary a sealed glass jar containing not less than two pounds of such fertilizer, 
with an affidavit that it is a fair sample of the article thus to be sold or offered for 
sale. 

Sec. 3. The manufacturer, importer or agent of any commercial fertilizer, the 
retail price of which exceeds ten dollars per ton as aforesaid, shall pay annually to 
the secretary of the State Board of Agriculture, on or before the first day of May, a 
license fee of twenty dollars for each and every brand of fertilizer he offers for sale 
in this State: Provided, That whenever the manufacturer or importer shall have 
paid this license fee his agents shall not be required to do so. 

Sec. 4. All such analysis of commercial fertilizers required by this act shall be 
made under the direction of the State Board of Agriculture and paid for out of the 
funds arising from the license fees provided for in section three. At least one analy- 
sis of each fertilizer shall be made annually. 

Sec. 5. The secretary of the State Board of Agriculture shall publish in his annual 
report a correct statement of all analysis made and certificates filed in his office, 
together with a statement of all moneys received for license fees, and expended for 
analysis. Any surplus from license fees remaining on hand at the close of the fiscai 
year shall be placed to the credit of the experimental fund of said board. 

Sec. 6. Any person or persons who shall sell or offer for sale any commercial fer- 
tilizer in this State without first complying with the provisions of sections one, two, 
and three of this act, or who shall attach or cause to be attached to any such pack- 
age or fertilizer an analysis stating that it contains a larger percentage of any one or 
more of the constituents or ingredients named in section one of this act than it really 
dees contain shall, upon conviction thereof, be fined not less than one hundred dol- 
lars for the first offense, and not less than three hundred dollars for every subsequent 
offense, and the offender shall also be liable for damages sustained by the purchaser 
of such fertilizer on account of such misrepresentation. 

Sec. 7. The State Board of Agriculture by any duly authorized agent is hereby 
authorized to select from any package of commercial fertilizer exposed for sale in 
this State, a quantity, not exceeding two pounds, for a sample, such sample to be used 
for the purposes of an official analysis and for comparison with the certificate filed 
with the secretary of the State Board of Agriculture and with the certificate affixed to 
the package on sale. 

Sec. 8. All suits for the recovery of fines under the provisions of this act shall be 
brought under the direction of the State Board of Agriculture. 

Approved March 10, 1885. 


For the information of the public the fertilizers that have been inspected 
and licensed for 1896 are given in the following pages. 

The gathering of specimens of commercial fertilizers in the open market 
for analysis ,and the analytical work have for the most part been per- 
formed by Thorn Smith, Assistant in the Chemical Department of the 
experiment Station, with the assistance of L. H. Van Wormer. 


R. C. KEDZIE, 


AGRICULTURAL COLLEGE, Chemist of Experiment Station. 
July, 1896. 
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Analysis of Commercial 


Mannfacturer. Trade Name. Dealer and Locality. 
Armour & Co., Chicago, IIl.___--...__-. Bone, Blood, and Potash___.--..| W.M. Cahow, Reading -_-_-_- 
Armonr & Co., Chicago, Ill.-_-.-..___-. Bone: Meal#ih cece eee aeeete epee oe 
Armour & Co., Chicago, Ill.__----.----. Ammoniated Bone and Potash_. § Fon Sweitzer, Disco: W. M. 
Armour & Co., Chicago, Ill.......-.---- All Soluble.........--..----+----|} dale: W. MeGeeee Bondien ¢ 
Cleveland Dryer Co., Cleveland, Ohio_| Ohio Seed Maker-_-__-_.______-__- E. W. Spencer, Petersburg --_- 


Cleveland Dryer Co., Cleveland, Ohio_| Ohio Seed Maker with Potash__| E. W. Spencer, Petersburg -._- 


Cleveland Dryer Co., Cleveland, Ohio- § aes Balmer minted | Bane ‘ E, W. Spencer, Petersburg -___ 


Cleveland Dryer Co., Cleveland, Ohio.| Phosphate __--_--.---- -----__-_- E. W. Spencer, Petersburg -.__ 


Cleveland Dryer Co., Cleveland, Chio_| Potato and Vegetable Fertilizer.| E. W. Spencer, Petersburg -._- 


Crocker Chemical Co., Buffalo, N. Y._- § Geeta ee ae : Seth Lathrop, Richmond ..... 


Crocker Chemical Co., Buffalo, N. Y._- je pene ee Manufacturer........._-_-.---- 


Crocker Chemical Co., Buffalo, N. Y._- 4 Orne Peo ant Mannfacturer __-.------------- 


: Crocker’s Special Potato Ma- Webster Cobb & Co.. Char- 
Crocker Chemical Co., Buffalo, N. Y.-- § nure ...- ba ie BEN ats hoe ‘ { lotte; Joy & Owens, Albion. : 


Crocker Chemical Co., Buffalo, N. Y._-| Crocker’s Superphosphate No.2.) Manufacturer____....---------- 


Crocker Chemical Co., Buffalo, N. Y..- § i is a ean a ‘ Smith & Tucker, Mt. Clemens- 
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{ Claimed --__-. 
Hound=2222.= 


§ Claimed ____. 
Found_2-* 


2 Found. .-_-.. 


{ Claimed ___-- 
Found.-.._.- 


{ Claimed .___. 
Hound=. ===: 


{ Claimed -.___- 
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Potash Suluble in Water. 


Hetinated as Estimated as 


20. 


K2804, 


Available 
nitrogen. 
Estimated as Available 
ammonia. P20; 
5 to6 6 to8 
5.1 9.7 
8to4 10 to 14 
4.01 14, 
8 to4 4to8 
3.84 8.15 
8.5 to 4.5 2to3 
4.3 9.74 


1.5 to 2.5 
2.37 


1.5 to 2.5 
2.31 


10 to 12 
10.25 


10 to 12 
7.27 


9 to 10 
5.96 


13 to 15 
13.40 


8.5 to 4.5 
3.95 


2.5 to 8.5 
2.75 


2.5 to 3.5 
2.56 


8 to 10 
8.29 


10 to 12 
11.07 


10 to 13 
9.52 


10 to 12 
9.85 


8 to9 
8.26 


11 to 13 
10.92 


7 to 10 
7.75 


Insoluble Total 

P20;. 2035. 

rae. $25 S 2 10 to 12 
1.46 11.23 

2 ee 25 to 28 
7.55 22.51 

Leuee aches eorees 8 to 10 
1.53 9.68 

sSeeeeteetes es 10 to 12 
1.61 11.35 

LL eee eS : 15 to 17 
8.50 13 75 

end. jeeeks 15 to17 
5.37 12.64 

eee es. td 11 to 12 
2.99 11.95 

oe 15 to 17 
2.05 15.45 

Be ean 10 to 14 
8.48 11.77 

1to2 11 to 14 
1 12,48 

1 to2 11 to 15 
.79 10.31 

1to2 11 to.13 
1.28 11.08 

1to2 9 to 11 
1.82 10.08 

1to2 12 to 15 
1.87 12.79 

1to2 8 to 12 
2. 10.44 


CONS Ange ll ee ee 

6.58 12.08 
A BGO) 4 jul aS ee 
2.53 
A tOID? wavy |p ees 
5.80 10.73 
Ato Sieg | ewes oe we 
2.83 5.24 
Tito2ars  ||hs sso 
1.5 2.77 
CINCO 9s Ell ae eee ae 
8.26 6.08 

1.08 to 2 2to3 
2.42 

1.6 to 2.7 3to5 
2.19 4.05 

3.25 to 4.30 6 to8 
3.67 6.79 

5.4 to6.4 10 to 12 
5.3 9,80 


1.35 to 2. 
1.42 


1.08 to 2.5 
94 


2.5 to 3.5 
2.63 


2to4 
1,74 
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Mannfacturer, 


Crocker Chemical Co., Buffalo, N. Y._- 


Crocker Chemical Co., Buffalo, N. Y.-.- 


Crocker Chemica! Co., Baffalo, N. Y._. 


Crocker Chemical Co., Buffalo, N. Y._. 


Trade Name, 


Crocker’s 
Grower 


Crocker’s New Rival Ammoni- 
ated Superphosphate 


Crocker’s Vegetable Bone S8u- ‘ 
perphosphate= 2 == 


Crocker’s Practica] Ammoni- 
ated Saperphosphate 


Crocker Chemica! Co., Buffalo, N. Y._- 


James Boland, Jackson, Mich 


Darling & Co., Chicago, Il 


Webster, Cobb & Co., Char- 
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Dealer and Locality. 


Joy & Owens, Albion 


5 


Manufacturer:.._-- 2252 


Webster, Cobb & Co., Char- 
lotte 


lotte; F. O. Chevey, Kala- 
mazoo 


Darling & Co., Chicago, Ll 


Darling & Co., Chicago, Ill 


Darling & Co., Chicago, Ill. -_-.-_____. 


Darling & Co., Chicago, Il 


Darling & Co., Chicago, Ill. ________... 


W.S. Dunbar, St. Joseph, Mich 


Grand Rapids Glue Co., 
Rapids, Mich.___.______-- 


Grand 


Great Eastern Fertilizer Co., Rut- 
land aVermontite. y= ieee 


Great Eastern Fertilizer Co., Rut- 
land, Vermont 


$2 


Vegetable, Vine, and Tobacco 
Fertilizer 


Great Eastern Fertilizer Co., Rut- 
land, Vermont 


Soluble Bone and Potash 


Crocker’s Ground Bone Meal___| Joy & Oveces. Albion==322 
Blackman Fertilizer ___________. Mannufacturer2-- =.= 

i oe Bones aan ie i =~ 
Ghicagosk See ee Manufacturer)". =e 
Sure ict Mtoe Manufacturer=-—_--22 eee 
Farmers’ Favorite..__...........| Manufacturer_..__......_-.___. 
Vegetable Grower -___.___..____- Manufacturer___._-- 222-2552 
{Rpzlicg’s Odoriess Lawn }) anotactoreccccen neem 
ace: Meat and Bone. ..---2-22-2--..|\ Manufacturer-2--- =e 
‘ Non Plus eee Perkins & Hess, Grand Rapids 
‘ Corn ee |. ue G. R. Lovejoy, Lenox ________- 


Manufactnrer...2) eee 
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Available Phosphoric Acid. Potash Soluble in Water. 
nitrogen. 
Estimated as Available Insoluble Total Estimated as|Estimated as 
ammonia. PoOs;. P2035. P2O5. KO. KoSOx,. 
{ Claimed .. _- 1to2 7 to10 1to2 8 to12 2.7 to 4 5 to7 
Hound.__-2_- 1.42 6.17 3.63 9.80 4.39 8.12 
§ Claimed ___-_. 1.5 to 2.5 10 to 12 1to3 11L to 15 1.6 to3 3to95 
Hound=22 =.= 1.73 10.84 2.53 12.87 1.76 3.26 
{roimed se 1 to2 8 to 10 1 to 2 9 to 12 1.08 to 2 2to3 
Fuund_.__-- 1.4 7.42 4.45 11.87 1.47 2.72 
§ Claimed ___-- 6 to7 6 to7 1to2 7to9 5.94 to 8 11 to 15 
Found_._-_-- 6.14 6.56 64 7.20 6.50 12.02 
§ Claimed ____. 2S Goren ere aaemehh ee 2 a ie. SEMEN EET Bel ZOSTOH28s Pen ES 27k 2s) | ae 
Hoandes 222. Pa CLs Gli O5 SAR Pais eee peli orca teres 20.098 lene FASS | a ae ee 
§ Claimed -_-.. 1.05 5.88 1.31 pen oon e By Sk ry ae SN te 
Found_.___- 1.03 4.45 V7 6 22 23 48 
§ Claimed ___- 3to4 8 to9 15 to 16 ~ es Ties Ey) > = || ee eee fe 
Found____-- 3.55 14.23 PBA) o/b See o— 6 Phe 5 
§ Claimed .___. 25to8 7to9 4, tOibee sta = 2-68 02 Be ede Sata 
Foand. 2.7 2.09 3.68 12.77 1.99 3.68 
ere bp be 1.5 to25 7to9 AStOD eee |e eS 3to4 ee Mappers a tery 
Round 222222. 2.27 8.52 3.15 11.67 3.65 6.15 
§ Claimed ~.__- | 3.5 to 4.5 8 to 9 bys ou ie tal | Seen 5 BEY etn) et 9 ey 
Found_.__.-. 4 9.28 13,48 4.18 7.78 
+ aimed _-_ 4to5 7t0o9 1 07” inl o9 pas tee 
Hound. 4,23 8.2 297 11.18 7.66 14,17 
§ Claimed _ __ 3to4 8 to 9 2to8 . 2s gente t, ¥ 8to4 pS bows 
Found_..__- 4.49 8.26 1.92 10.18 5.06 9,2 
@laimeade 21h 2 Bale ER. | nas 2 a ee ee ee ee a nd || Baa ae ie mabe mes Sate 
( Found_ 6.10 4,08 1.94 5.97 eet ts Scie ries sb gtx hy tL 
§ Claimed _ _. 223 CO:5.90.. Wilk 228 oe ee | ee es ee AT toe) tee eee ert” 
Hound e222 25 (ACG R"| | SSS See 1.46 GOD a eee ae eee 
§ Claimed ___- 1to2 8 to19 PtOBP eT Ne 3 = AtO(G) 4 gece. eee 
Found_____-_. 2 54 8.83 1 9 34 4.56 8.44 
{ Claimed ____- 2.5 to 3.5 8 to 12 MGGOWSRe PAS se eS TOMAS «RSP tee ate 
Bonnd ss: 1.25 . 10, 8.56 6.59 
hoc a nee ee te ME to ls Sb. ees ih A egy o4 ibd Pt by 
Found==-—! 32 11. 95 12.84 1.40 2.59 
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Analysis of commercial 


Manufacturer. 


Great Eastern Fertilizer Co., ppt 
land, Vermont- ._____- 


Great Fastern Fertilizer Co., Beit 
land, Vermont 


S. M. Isbell & Co., Jackson, Mich, --_- 


iron Cliffs Co., Negaunee, Mich._..._- 


Jarecki Chemical Co., Sandusky, O._--. 


Jarecki Chemical Co., Sandosky, O.--- 


Liater’s Agricultural Chemical ; 
Works, Newark, New Jersey..____- 


Lister’s Agricultural Chemical § 
Works, Newark, New Jersey..-_.-_-- 


Michigan 5 
Maoist oe ee ee ee 


Mich. 


Mich 


Michigan 
Mich. 


Michigan 
Mich 


Minn eteetie? 7S 22 ee 


"OLS i SS SO 2 2 a cea 


Trade name. 


English Wheat Grower __-..__-- 
Dissolved Bone___...-.-.-..---. 
Isbell’s Celery Grower .__.____.- 
Bone Mes). =... 2-50 eee 
Fish and Potash Potato Food_- 
Lake Eile Fish Guano._.. .___.. 


Lister’s ‘‘ Success”’ Fertilizer-_- 


Lister’s Special Potato ra 
tilizert Se ee. 


Dessicated Bone with Potash-__- 


Homestead, a Bone De ie 
Fertilizer: 7. eae 


Dessicated Bone 


Jarves Drill Phosphate_____-__.- 


Raw Ground Bone._-__-----_-_--. 


Niagara Wheat and Sa 
Producer: 235.7. Rie ee 


Dealer and locality. 


Manufacturer__......-....--... 


G. R. Lovejoy, Lenox 


Manufacturer... 3352 


Manufacturer:..-.>. 322 


J.H. McMann, Richmond____ 


©. Godfrey & Co., Benton 
Harbor _. a 


" H. McMann, Richmond; if 


P. P. Andrews, Washington_- 
Manufacturer________- peers te 


B. F. Pixley, St. Joseph 


{ B. F. Pixiey, St. Joseph; J. ; 
H, Farnum, Kalamazoo.__ 


ee E. Thompson, Ypsilanti; i 


J. H. Farnum, Kalamazoo 


§ John Griffiths, Three Rivers; ; 
F. McIntyre, Mt. Clemens 


B. F, Pixley, St. Joseph 


he H. St. John, Utica; J. H. i 


Farnum, Kalamazoo. ___... 


J. Bartholomew, Komeo-_-_-_-_-_- 


C. H. Farnum:..32 eee 


| Bey & Stafford, Bomeoit 
Allen & Henry, Reading __ 


__—Ccoeooooo ere OO errr 


“I 
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fertilizers in Michigan, 1896. 


Available Phosphoric acid. Potash soluble in water. 
nitrogen. : 
Estimated as Available Insoluble Total Estimated as| Estimated as 
ammonia. P, O;. P2 O;. P2 O;. Kg U. Ko SO4. 
; Claimed____- 1 to 2 8 to 12 Mitorsae (Sosa 2 Se ee i EOE mem | oo en ses cece 
Found)": 1.35 5.79 3.55 9.34 2.21 4.09 
{ ClaimG@ 2-2-2 2.2.22 eee nh 700 Wieeew wm [eee se ee ey ee ee eee ees eae See eS 
(Mounds speees | Seana? S. eee. 12.76 2.10 WESSG) | Pesan a <2 ees ee eee 
{ Claimed--_-- PROS | lh ee ee ee 8 to9 AO Golo ee eo ee 
Found_-_____- SeLOm Stee co. | hae ee 16.17 10.35 ia 
; Claimed_____ 4.20 
Found._.__--- 4.93 
{ Claimed-_-_-. 2to3 6 to7 SGV OprAS Gl laueise Ae ees 2 eee opto: 4a Fy eee ee 
Honnd 2 2.30 10.44 if 11.44 5.51 10.19 
{ Claimed____- 2to3 10 to 12 B34 Po ee | os ee ee Tk LG 0 7  E GSE ew 
Hound =. 1.00 13.12 2.81 15.93 .52 96 
aero Pee 1.24 to 1.65 9.5 to 11 2tO3. , + |2-:23-22.c 5a AitOBe sf) eesss sees ee 
Rounds. 1.94 9.05 3.20 12.25 Zeit 3.90 
§ Claimed____- 2to3 Sit OG Oe || eet a oS) GOS Site Soe 3 See ee 
Found______- 2.25 8.23 2.69 10.92 2.68 4.96 
heer te pith 1.25 to 2.25 25 to 30 CL DIGO Lee Wea ee 
KMoundis 2.03 27.60 3.55 6.57 
Claimed____- 1.94 to 2.68 9 to 11.5 DitOl Ow Ben hee ee ee 
KRonnd. 2.50 10.74 4.64 8.58 
roenee eee 4 6 to 5.35 DitOlOSORes lesa co cote | eee ee eee 6. DitO cow blige eo es 
Hounds 6.70 7.61 59 8.20 5.93 10.97 
jeamed ane 1.85 to 2.40 8 to 11 5) t0 1.5 8.5 to 12.5 Wea tO. SO lee 
Found_______ 3.13 9.07 1.82 10.89 2.20 4.07 
§ Claimed____-_ UATE v0 a es Re cee a es es 25 ito: S0) 4. iin ee eae a hall Pee 
Hound=2 2 pI am Pees ec NN Le Re eee ol 29 5G) eee ei eee al ee ee 
: Claimed____. -8 to 1.25 10 to 11 1to2 11 to 13 MtO:Ssors! Wess eee ene 
Found =)~ 1.21 12.62 1.66 14.28 6.78 12.54 
{Cialmed A ees 1.25 to 2 ’ IPOS ae ~ NA ste coe meee Lapeer 2S carte Pao fSPtolezor |psee eae ae 
Hound-—-_. 1.45 95 9.59 1.02 1.89 
; | 
Claimed____- 4.68 DOO) | ae ee NS a ee ee eee 
Round. aN | Sea a gl Pate eet 20 panne a a OAR eee oe Soret | eee ee rere 
aphiere 1 aed 
Claimed.___- 1.5 to 2.5 8 to 10 AitOr2ine e:|Socee eee a to 2.16 to 3.24 4to6 
Found______- 1.61 eae 2.40 9.62 2.7 4.99 
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Analysis of commercial 


Manufacturer. Trade name. Dealer and locality. 


Niagara Fertilizer Works, Buffalo, 


; Niagara Triamph ___..__._..__-- Seth Lathrop, Richmond._-__- 


pie Fertilizar Works, eee a edie Grain and pat Allen & Henry, Reading 


a Fertilizer Works, Baffalo, : ; Niagara Potato, Tobacco and : 


EDONPIN Sees 8 Hop’ Fertilizer 23-2. Manofactorer..._-.-------.---- 
Bhilai oe t Potato Grower._--.--.---------- Henry Rupert, Battle Creek__ 
Ne western f poultzing pe oes ; Challenge Corn Grower.-----_-- Mannfacturer..___.-.---------- 
Norn wentert rs r pruilizing vers £ me ; Pure Ground Bone.__._--. aot Henry Rupert, Battle Creek__ 
Bea ype relinin ee g ; FineRaw Bone !2.f)2=2 2 ----.-- Mannfacturer_.___.__-..------- 


Northwestern Fertilizing Co., i 


Chicago, Ill AMSG IES, tee ing; Henry Rupert, Battle 


D. H. Cunningham, Read- 
Garden City Superphosphate__. 
Creek)... -. 2 See 


eco Ses ¥ ee re g ! : Prairie Phosphate -___-____--_-. Manufacturer..______---------- 


Northwestern Fertilizing eet i Bee Bone and ‘ieen Maxatactarene 


Cincago wll: = 20200 eee phate Mixtures.) = 
Bena Swartz &Co., Grand Haven, : CelerysHustlor22- 2 sss. N. Robbins, Grand Haven_-___ 


The following Fertilizers found on sale have not been licensed and the sale as fertilizers is illegal: 
Fitch Fertilizer Co., Bay City, Mich...| *Bone Meal .____-.____.________-. Manufacturer-_-2- 


Fitch Fertilizer Co., Bay City, Mich...| *Big Crop Phosphate ____._____. Manufacturer=_--2-- 


Detroit Sanitary Works, Detroit. = E. B. Smith & Co., Birming- 
Mich. . cr cee Seraxe. tb *Clover Leaf] { ham ne ee t 


{ Alfred J. Brown Co., Grand 


Swift:& Co.,(\Chicagotsoe.---<--- ees *Swift’s Raw Bone Meal_______- fapide--2 2" 


* Not licensed, Sale unlawful. See Sec. 6 of the law. 
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Claimed -__-- 
Found. -__-_---. 


{ 


Claimed ____. 
Hound... 


{ 


4 Claimed _____ 
Found_-__.._- 


Available Phosphoric acid. Potash soluble in water. 
nitrogen. 
Estimated as Available Insoluble Total Estimated as|Estimated as 
ammonia. Po Os. P» Os. Po Os. Kg O. Ko SOx. 
3to4 8 to 10 1 to2 poe = le LOO 4to6 
3.49 7.16 8.40 10.56 2.93 5.51 
1lto2 7Tto9 MWCONA SE oa eee 1,08 to 2.16 2to4 
1.40 7.24 3.61 10.85 1.48 2.74 
2to38 8 to 10 AStORZ Sole os see ..| 2.70 to 3.78 5 to7 
2.43 , 1.23 9,21 2.80 5.18 
Je eae [ie 
3to4 AAGO!D), pa ees Se es ee ee Se 29:3. 222 oe eye 4to5 
3.46 6.49 4.22 10.71 2.58 4.77 
2.5 to 3.5 SiO. 9's 02S oe ee ee ae eee ee 1lto2 
3.14 9.87 59 10.46 1.21 2.24 
S COTE etn eens et ee OS ee WSitOrwdn a) (sess ee eee eee eee ee. 
ALOE miliiene ly eel eee. 2 Se BR Mie || 223 ees S| eee 
a tO RA ees ces haces | Ties 2 Be ee ee cue A2itopakgies || EN ee | -neaa--no2--=e 
LL Ups | a ai (aR hu el ae VST De aesthetic ae. eran? 
2.5 to 3 8to9 #Pto4.bh ence. ss eee ROD sd tO USne |p eee 
8.02 74 3.5 10.98 95 1.76 
2 to 2.5 6 to 8 toh ny Oe Sense 3 see ieee eo oe | eee ee 2 
2.61 te 3.79 11.36) 2 |e ee 
3 to 3.5 itOlSaeaied |e se oe 2 eee || en eee. || eee ae 1lto2 
4,22 8,54 4,02 12.56 85 1.57 
9.60 2.93 74 3.867 Eto 203 = ee ee oe 
7.84 3.17 .69 3.86 1.27 2.35 
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FATTENING LAMBS.—A COMPARISON .OF FODDERS. 


BY HERBERT W. MUMFORD. 


Bulletin No. 136.—Farm Department. 


SUMMARY. 


1. Lambs can be profitably fattened without clover hay. 

2. Under the conditions existing in this experiment a pound of gain . 
was most economically produced where a ration of corn, roots and 
corn stalks was fed. With this ration a pound of gain cost 3.58 
cents. The average cost of a pound of gain in all the lots was 
4.53 cents. The cost of a pound of gain was the least where corn 
stalks was the fodder ration, and greatest where millet hay was the 
fodder ration. 


3. The number of pounds of dry matter required to produce a 
pound of gain was least where corn stalks and clover hay was the tod- 
der ration, and greatest where millet hay was the fodder ration. 

4. Since the buying and selling prices are important factors of the 
profit and loss account, it would be well to note that the lambs used 
in this experiment were purchased at 2.37 cents per pound, and sold 
at 4.6 cents per pound. 

5. From the standpoint of the dry matter required to produce a 
pound of gain, the results go to show that where clover hay was fed 
with some other fodder it required less pounds of dry matter to produce 
a pound of gain than where the other fodder was fed alone. This 
advantage is not attributed to the clover hay but to the variety in the 
ration, for by referring to Table [IIL it will be noticed that it required 
less pounds of dry matter to produce a pound of gain where corn 
stalks and alfalfa were fed alone than it did where clover hay was fed 
alone; and again, it took fewer pounds of dry matter to produce a 
pound of gain with clover hay and corn stalks than it ges with either 
alone as the fodder ration. 

G. To show that all the lambs were well fattened the following letter 
from the commission firm in East Buffalo, who sold the lambs for the 
Lansing parties who purchased them of the Station might Ve of 
interest: 

- **East Buffalo, Feb’y 19, 1896. 
** Jones and Brumm, Lansing, Mich.: 

**Messrs—The only fault with this lot of lambs is that they are 
too heavy. It has been almost impossible to sell heavy lambs; several 
loads of good ones have been lying around here for a week unsold. 
This lot of yours sold fully one-fourth higher than the same kind and 
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weight was selling at. Sheep may be ealled steady and lambs a shade 
higher, due more to snow storm which is likely to shorten the supply. 
“Swope, Hughes, Waltz & Benstead.’’ 


7. The results of this set of experiments show that any of the follow- 
ing fodders may be substituted in the ration of fattening lambs in the 
place of clover hay: 

1, Alfalfa. By feeding to each lamb an average of 1.8 pounds of 
alfalfa per day, with corn and roots, the lambs so fed gained an average 
of 2.45 pounds per week, or 34.4 pounds during the whole period of 14 
weeks. This lot made a little better gain than any other lot in the 
experiment. 

2. Millethay. More care is necessary in feeding millet hay to fatten- 
ing lambs than any other coarse fodder. Unless fed in small quanti- 
ties it induces scours. Each lamb in the lot receiving millet hay was 
fed an average of .9 of a pound per day throughout the feeding period 
and gained 25.8 pounds per lamb. 

3. Oat straw. Lambs fed on oat straw as the fodder part of the 
ration consumed an average of 1.25 pounds per lamb per day. The 
average total gain of each lamb was 28.5 pounds or 2.03 pounds per 
week. The results of this experiment seemed to indicate that the 
value of oat straw in the fodder ration of fattening lambs has been 
hitherto underrated. 

4, Corn stalks. The principal objection to feeding corn stalks to 
lambs is that when fed in the bundle from racks, the lambs waste a 
large per cent of the fodder. The only satisfactory method of feeding 
them is in racks after they have been cut in a cutting box or ensilage 
machine. The stalks fed in this experiment were cut with an ordin- 
ary ensilage cutter and fed from racks. The average daily ration of 
this fodder was 1.18 pounds for each of the 10 lambs. Each lamb in 
the lot receiving corn stalks as the fodder ration gained an average of 
2.15 pounds per week or 30.2 pounds for the whole period. Such 
flattering results should make every sheep feeder value his corn stalks 
highly, and induce him to take every possible precaution to properly 
preserve them. 

5. Bean straw. This experiment substantiates a general opinion 
that bean straw is a good substitute for clover hay. An average feed 
of 1.58 pounds of bean straw, together with the roots and corn, 
produced an average gain of 2.11 pounds per day for 14 weeks or a 
total gain of 29.6 pounds for each lamb. 
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INTRODUCTION. 


For several years the supply of clover hay in Michigan has been gradu- 
ally diminishing on account of the repeated dry seasons and the ravages 
of the insect enemies of the clover plant, nec essitating whenever possible 
the substitution of other fodders in the rations of live stock. Farmers 
have become at times greatly concerned lest they should be obliged to 
abandon further attempts to grow clover in Michigan. While it has been 
generally conceded that there is no fodder that can altogether take the 
place of ‘well cured clover hay in the ration of fattening sheep and lambs, 
experiments in fattening sheep with but little clover hay or possibly none 
cannot fail to be timely. 

Those who have had experience in fattening both old sheep and lambs 
will know that it is much easier to fatten the former than the latter with- 
out clover hay. Many experienced feeders have gone so far as to say that 
it is not possible to successfully fatten lambs without clover hay. _ With 
these ideas in mind the general plan of the experiments with fattening 
lambs during the season of 1895 and 1896 was outlined. 

One hundred gerade Shropshire lambs were purchased in the vicinity of 
the Agricultural College. These lambs were very ordinary individuals, 
no better than the average lambs which can be picked up in almost any 
section in the State. They were delivered at the College on or before 
August 20, 1895. From that time until September 3d, they were kept on 
an ordinary pasture of mixed grasses. On the third day of September 
they were turned on a field of rape after being weighed. The field of rape 
was good during the early part of September but the very dry weather of 
the latter part of that month and early October furnished just the condi- 
tions favorable to the growth and reproduction of plant lice which did 
serious damage to the rape. As a result the gains made were less than 
those secured from equal areas of rape in previous years at this station 
and elsewhere. 

One hundred and thirty-five sheep were pastured on the seven measured 
acres of rape for 8 weeks, during which time they gained an average of 8 
pounds per head or 1 pound each per week. Heretofore the gains per 
lamb per week on rape have been from 2 to 3 pounds. As stated before 
the differences in gain made in different seasons were due most probably 
almost wholly to the lice on the rape plant. 


GENERAL PLAN OF THE EXPERIMENT. 


The lambs were divided into 10 pens of 10 lambs each. This work was 
very carefully done, the lambs in each pen being selected so that they 
would correspond in size and thrift with those in the other pens. 

No effort was made to compound rations with a definite nutritive ratio. 
One pen was taken as a basis or standard for comparison. This standard 
pen was fed a ration of corn, roots and clover hay, the ration which has 
given the best results in previous seasons. As the aim was to determine 
the relative value of certain of our common fodders for fattening lambs, 
the nine other pens were fed either alfalfa, millet hay, oat straw, corn 
‘stalks or bean straw. Corn was chosen as the grain feed for all the lots. 
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Since the feeding of roots for fattening lambs at this station has been 
attended with good results in the past they were included in the ration of 
each lot. It is desirable and at times even necessary to use some clover 
hay and supplement this with other coarse fodders. Moreover, it has 
been believed by a large number of sheep men that, to secure the best 
results in caring for and fattening sheep, it is necessary to furnish con- 
siderable variety in food stuffs. It was thought therefore not only an 
interesting but important line of investigation to observe results where 
clover hay was fed in connection with other coarse fodders. Lambs will 
not eat any considerable quantity of other coarse fodders if they receive 
all the clover hay they want even if the clover hay is fed but once a day. 
Consequently the amount of clover hay fed in conjunction with the other 
fodders was limited as nearly as possible to half the amount fed to the 
standard pen or lot. 


MANNER OF FEEDING. 


The lambs were fed in the experimental feeding barn described on page 
48 of bulletin No. 128. The feed troughs and racks were thoroughly 
cleaned out the first thing in the morning, and the lambs were fed their 
ration of corn about 6:30 a.m. As soon as the corn was eaten up the hay 
or other coarse fodder was put in the rack and fresh water provided. At 
12:30 p. m., their allotted portion of roots was fed and at 4:00 p. m. corn, 
fodder and water were given in the same order as in the morning. Dur- 
ing the ten days previous to the beginning of the experiment proper, the 
lambs were fed the same foods that they were to receive during the exper- 
iment and in the same manner; this period was designated as the prelimi- 
nary feeding period. The lambs were weighed on three consecutive days 
at the beginning of the experiment and the average of these weights was 
taken as the true weight, thus largely doing away with the source of error 
in weight caused by differences in bowel contents. 


FOOD STUFFS AND PRICES. 


Somewhat peculiar conditions existed last winter in regard to the prices 
of food stuffs. Prices for corn ruled low while fodder of all kinds was 
high. The prices given below conform as nearly as may be to those cur- 
rent in this section of the State during the feeding period. The clover 
hay was of average quality. The roots were grown on the College farm 
and were rutabagas. The corn was yellow dent grown on the College 
farm. <A portion of the millet hay used was also grown on the College 
farm and the remainder purchased of a farmer living near the College. 
The oat straw, corn stalks and bean straw were of average quality. It 
was found that the lambs wasted a large amount of corn stalks when they 
were fed in racks from the bundles. They were therefore ‘cut in pieces 
from 14 to 3 inches in length with an ordinary ensilage cutter. 


23 
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Cost of Food Stuffs. 


Corse for 56 1bs, Ory sith). .N Ale eae $10 71 per ton. 
Rios, (TUtADAS AS) Meine oy oe ee Og er RAs pry SE 
Glover Hay sere ees rk TS, Benen eee LRCOO "ty 
Altai) £2) VT Meee. 208. 20 Re a AZEOON Eryirs 
Millet havy eee Ee See ee ee MOMOOS HAN ust 
ORE Streiw ye See 0, OPER Laie Gey Bb on #5 
Comm Stalks! tae wee ne. Se eS YS a oe merry (726 
Bean sipawl Ale CEO. le Pa ee eee Paar cee} wie? 


WEEKLY RECORDS OF FEED, WEIGHT AND GAIN. 


These tables show the weight of lambs at the end of each week, the 
amount of the different foods consumed each week and the cost of these 
food stuffs. The amount of water drank is also shown. The totals at the 
bottom of the tables show at a glance the total food consumed during the 
feeding period. Each pen of lambs was weighed Monday mornings 
at 7:30 o’clock, water having been withheld about 14 hours previous to 
this time. The lambs were fed their corn before being weighed but no 
fodder. 


EXPLANATION OF FINANCIAL STATEMENT. 


The financial statement accompanying each lot is not altogether com- 
plete, as no account is there taken of the labor necessary to care for the 
lambs or of the valuable fertilizer produced in the form of sheep manure. 
With these exceptions, however, the financial statement is correct. The 
reader is cautioned to very carefully study the contents of this bulletin 
before drawing conclusions. Results shown in certain parts of this bul- 
letin if taken alone might prove misleading, but by carefully studying the 
bulletin as a whole this source of error may be avoided. 


‘ 
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LOT 1. (10 Lambs.) 


Weekly record of feed, weight and gain. (Ration—Corn, roots and clover hay.) 


Weight ig Total | Total! cost ot | “ner 

Dat 0 Corn. Roots. Hay. Water. | cost of we one wecEly 
sale lambs. | Pounds. | ponna Pounds. | Pounds. | feed dur- card pound |temper- 
Pounds. O2EeEy ing week, P Leaded of gain. | ature. 

oF 
Nov. 11 TSP AY Be Vg eee |S eee ae Peo ec Pe | Sa ae Pile hee eae ae 
‘18 785 59 84 102.5 159 $1.036 33 | $0.031 42.3 
“ 95. 812 a 88 108.5 169 1.152 27 042 31.9 
Dec. 2- 831 82 91 108.5 184 1,203 19 063 32.5 
LS OM Saeed. 2 90 91 107 145 1,237 16 O77 24.4 
i 16 863 98 91 90 133 1.178 16 073 25.2 
LOR e 858 86.5 91 86 163 1.092 =i ees See 51.8 
0s 890 94 91 84 138 Halal 32 035 40.2 
Jan. 6. 907 106 91 83.5 106.75 1.182 iL7/ 069 20.7 
i Ss 937 107 89 74.5 124 UAB il 30 03 28.4 
EOL 954 105 91 73.5 134 aL ilgy iby 065 30.1 
Bile 980 1S 73 72 145.75 1.117 26 042 33.5 
Feb. 3-_| 1,004 bP 70 67.5 151.75 1.092 24 045 36.1 
10 1,023 114 70 63 132.25 1.076 19 056 33.0 
CO ay 1,076 132 70 52 131.5 1.106 53 020 26.2 
SS ee ee SS 
Totals.|-------- | 1,369.5 HES A sat Me Se PGE 44 le ea el eee 
FINANCIAL STATEMENT, 
Lot 1. (10 Lambs.) 
RetOlambs, 192 Ibe. @ 2.37 Gisiss2s-2- 22. ce ae eee eee ee $17.82 
To feed as follows: 

1,369 5 lbs. shelled corn @ 30 cts. for 56 lbs., or $10.71 per ton. ---_--- 7.34 
Eisiiibs:riutatbagas: @ 2-00 Pemwon. -— = =. no a Fh On PE 1.47 
G25: lbshclover hays @:o12.00 pertona- 2225222522) ee ene eee 7.03 
WPotal.expenditures: = ...- 25 sees ae ee oe Oe ee $33.66 

By tOlinsbs, 1,076 Ibs. @ $4.60 porewt...22eeee i ns eo ee nce ee $49.50 


iProitionieach lamb 222 ass earn ee le bo alanis ces Ere $1.58 
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LOT 2. (10 Lambs.) 


Weekly record of feed, weight and gain. (Ration—Corn, roots and alfalfa.) 


Weight / “ | os Total | Oost of 
ee Ot \Corn. Roots. | Alfalfa. | Water. | Cost.or | sain 
Dates, panne Pounds. Pounda. Poonds. Pounds. Anos g weenie pound 
week. | Pounds of gain. 
November 11_- M40 Nise. . J... |. ese ee eee | ee 
sé 8:5) 763 59 84 117.25 186 $1.124 | 23 $0.048 
7 25 __ 776 73 75 126 218 1.240 | 13 095 
December 2_- 797 82 91 124 219.5 1.296 | 21 061 
" ee (A al a 83 91 124 182.5 1,302 | 29.5 044 
& 16__ 856 98 on 112 172.5 1.310 | 29.5 044 
as 25 858 84 oT 108 180.5 1.211 2 605 
4 30-- 903 94 91 106 186.5 1.253 | 45 027 
January oe 923 106 91 96.5 145.5 | 1.260 | 20 .063 
a ib 948 107 89 77.5 150.25 1.149 | 25 045 
i 20. 978 105 91 74.5 156.25 1.123 | 30 037 
a Ay ae 992 111 73 72 165.25 Ly os 079 
February 3-_| 1,016 lil 70 54.5 157.25 1.008 | 24 042 
4 10. |) 031 114 70 45.5 137.25 971 | 15 064 
a6 7 1084: 131 70 45 124.5 1.059 | 53 .020 
AR 1 ee) aes 1,358 | 1,168 |1,282:75)2.381.75)-2-2 -223|222e een 
FINANCIAL STATEMENT. 

Lot 2. (10 Lambs.) | 
owO lambs, 740 lbs. @ 2.37 Cte,.2 22 eee eee. ee ee $17.53 
To feed as follows: 

1,358 lbs. shelled corn, @ 30 cts for 56 lbs., or $10.71 per ton____-------- 7.28 
15168 Ibs. ruta bagas;"@ 250 per tonwe ee ee eee eee 1.46 
1,282.75 Ibs. alfalfa, @ $12 per tone seas! We. A eee 7.69 
Total expenditures... ..223).0 ee ee eS 2 $33.96 

By 10 lambs, 1,084 lbs. @ $4.60 per.ewt. 22522 ees os <8 2 ee $49.86 


Protitoneach lamb.) 2228) eee ee eee $1.59 
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LOT 38. 


Weekly record of feed, weight and gain. 
millet hay.) 


(10 Lambs.) 


BULLETINS 
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(Ration—Corn, roots, clover hay and 


: Total Total 
see hi eoci nc Roots, |Clover| Millet | Water cost of pal Cetct 
oat Lambs. | Pounds. | Pounds. | p48. | Hay. | Pounds. a per a 
Banda, Dab ounds. /Pounde|Pounds| * 02208 dorins ee pa 
INOVis ee TAS jl pera ben eo 61 hance ca Pend ed [leet mes Hin 2 yan al A 
lg: |: See 779 59 84 | 58 42 134 $0.979 31 $0.031 
Sie De Lake 795 (3 88 | 56 49.5 162 1.084 16 067 
Dec. 2__.- 808 82 91 | 56 49 170 1.133 13 .087 
naan S VRB | (A 90 91 | 55 48 137 1.165 24 048 
SG 2ou 856 98 91 | 46 45.5 131.5 1.141 24 047 
Ed OB 842 86.5 91 | 44 Bilas 146 NOQT: |< S14) ence ou 
Bee ABO ts 882 94 91 | 42 | 42 144.75 1.079 40 .026 
Jan. 6... 902 106 91 | 415 | 42 117.25 1.140 20 057 
COIR) Ip ee eae 925 107 89 | 38.5] 36 124.5 1.095 23 047 
Soe EL 2k 946 105 91 | 385] 35 137.25 1.082 21 051 
i, feed 965 111 fa) ob 33 141.5 1.072 19 056 
Hep. Se2<2 995 112 10:1 33.5 |? 30/5 154.75 1.040 30 .034 
sl Oe ea O2 114 2 On 3ohos|. 28 144.75 1.027 26 .039 
oe ied O80 132 TO" |) 25:5>| "24 141.5 1.067 59 018 
Totwisss|22.5-.-- 1,369.5 | 1,181 |603. |542. |1,986.75)--------|------|-------- 
FINANCIAL STATEMENT. 
Lot 3. (10 Lambs.) 
Wo fOtlani bas 146018; @ 2:3 Chern aeees eae nse set esee Teo eseme eee ae $17.72 
To feed as follows: 
1,369.5 lbs. shelled corn @ 30 cts. for 56 lbs. or $10.71 per ton__--_------- 7.34 
isi" lbe:ruta bagas: @ $2.50 per ton yaa ss ee eee aoe 1.47 
OU lba. clover:hay @ $12.00) per tonteee 222 22S SoS eae re sess eeee 3.62 
pao lose millet hay @sl0:00" per tome seis= <2 ae ee ee ee ee ee 2.71 
PotalMexpendiilre: | 2 vl! oslo ee eee eee enn ds te hes nee eres $32 86 
iby 10 tam bs, 1.080 lbs: @. $4:60 per cwtii! 0 eee ee oe $49.68 
Proton euch: lawip.c oo. ee eran ee eee eames cane caes eee $1.68 


Weekly record of feed, weight and gain. 
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LOT 4. 


(10 Lambs.) 


(Ration—Corn, roots and millet hay.) 


: Total 
Weight - Total * 
Dates OF Corn. Roots. Millet Water dest ate) oS 
. lambs. | Pounds. | Pounds. | ponrjs, | Pounds. | feed dur-| Per 
ounds ing week. Pounds 
November 11-_- ee les 33_| 2-5. cee eae eee es ee. eee a 
i ee 746 59 84 34.25 116 $0.892 | 17 
u 25 __ 770 73 75 107 136.5 1.019 | 24 
December 2-- 784 82 Ol | al i9 172 114ye) 14 
i {ee a 90 91 102.5 131.5 1107+] 8.5 
af 16. - 801 96 91 81.0 144 1.032 | 85 
- 23... 787 79 91 62.5 169.75 848 | -14 
z: 30 824 93.5 91 56 131.75 894 | 37 
January Ge. 847 106 91 63 98.75 .996 | 23 
s 13. 875 107 89 49.5 114 25 .931,| 28 
L 20): 895 105 91 52.5 143.75 .938 | 20 
“4 7 917 111 73 51 135.5 940 | 22 
February 3-_- 941 112 70 46.5 135.75 919 | 24 
o 10. -| 971 114 70 42 134.25 .908 | 30 
“ 7 987 123 70 32 105.5 .906 | 16 
MOTHERS == | 22 ok 1,350.5 | 1,168 | 958.75 |1,869.25}-__-----|------ 
FINANCIAL STATEMENT, 
Lot 4. (10 Lambs.) 
meaaOjambs, 729 lbs, @ 2.37 cts... See ee eee 
‘To feed as follows: 
1,350.5 lbs. shelled corn @ 30 cts. for 56 lbs. or $10.71 per ton____ .___---- 
#5168 lbs. ruta bagas:@. 82-50" per ton ..-- 2225 sso eee Oe 
908.705 lbs. millet hay @ $10.00 per ton__ 2)... 2 ee ee 
Total ‘expenditures 22. ee ee ee eee eee eee ee 
By 10 lambs, 987 lbs. @ $4.60 per cwt.-. 20. an ee eee 


iProfit:on each lamb sea ee ee ee 


Cost of 
ne 

pound of 
gain. 


~~ 80 052 
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LOT 5. (10 Lambs.) 


Weekly record of feed, weight and gain. (Ration—UCorn, roots, clover hay and oat 


straw.) 
Total Total 
F : Cost of 
Weight of ety Boots! Clover | Oat Water. cost of gain 
Dates. | gambs.'| Pounds. | Poands. [pa¥,,|Stmnde| Pounds. | qicing | qui, | pound 
2 week. |Ponnds| 222: 
Nov. lt: PAS BE EN 2S Ua S| at ace Ae S|, ee eee ae eee Lk 
OWE ie eee 771 59 84] 58 42.5 139 $0.896 | 37 $0.024 
COL sees 792 73 75 | 56 52D 148 977 1 046 
‘Dee> 2) j= 802 76 91 | 56 52.5 135 1.013 | 10 101 
Se TO) Seale ee 2st 90 OL, | 55.5 |) 52 127-5 1.084 | 17.5 061 
ce 16h = 837 98 91 | 46 49 139 TOGIS | SUES 060 
ee oe. as 832 86.5 91) 44.5 |) 49 152.25 990! | 5 a eee 
COR ()) Saas 869 94 91 | 42 52.5 143.75 1.026 | 37 027 
gan, G6: 888 106 OTe 4 |p 2b 107.75 1.087 | 19 057 
Pr ta [3 ae 912 107 89 | 38.5 | 45.5 139.25 1.051 | 24 043 
Se OOR e 927 105 91 | 38.5 | 44 134.5 1.039 | 15 069 
fo Dik. 958 july 73 | onl 44.5 154 1.040 | 31 033 
Habs ge=-= 978 12 70 | 33.5] 4 155.75 1.011 | 20 050 
oe Oe a E008 114 OP leat |beoeiD 144.5 1.002 | 25 040 
Slip) el Ool: 132 70 | 25.5 | 37.5 152 1.059 | 48 022 
Woetalss:|=2-- -.-2 1,363.5 1,168 oe oe meee |e sete! tees ees 
FINANCIAL STATEMENT. 
Lot 5. (10 Lambs.) 

TorlOnlambs, a4 lbs; @eAaWetstis oe ee oe ees cas = eee $17.39 

To feed as follows: 
1,363.5 lbs. shelled corn @ 30 cts. for 56 lbs. or $10.71 per ton______----- ome 
IGS bs: rutajbacas: @is2io0perstones > == sss ee eee eee ~ 1.46 
GOfibs: clover hay; @Sl2 per! tonewes]--. 2 = one eee eee eee 3.62 
Gdo') | bs; oat, Stra wai@) pospel stone eee 2s a ee eee 1.96 
Totalvexpenditures 4s =. voce oe de ee nee $31.73 
By 10 lambs 05) tbe.:.@ $4.60; por ewte ee eeseecbeceesss2 esses 3 Sees $48.35 


iProfitionveach: lambs - 2-7) eee ee oe ee ee eee $1.66 
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LOT 6. (10 Lambs.) 


Weekly record of feed, weight and gain. (Ration—Corn, roots and oat straw.) 


Weight Total, | Tot! | Cost of 
Tinted, of Corn. Roots. | Oat straw. Water. cost of per one 
lambs. Pounds. | Pounds. Pounds. Pounds. | feed dur- wank pound 
Pounds. ing week. Bonvnde of gain 
INGy,) ile (a0 ee ceo eau = BSL 2E sk a) | 
Spin) Theo 766 59 84 93 122 $0.700 | 27 $0.025 
ei BD sea 786 73 75 110 140 814 , 20 040 
DEG. ee 792 76 91 122.5 140.5 .887 6 147 
2 Oesegey| |. | eee 90 91 120.5 131 .956 | 15.5 .061 
hae Guee 823 98 91 108.5 125 .963 | 15.5 .062 
Lee Ses 820 86.5 91 106.5 160.5 2oc0 | —3)) | 
Pas eee $55 94 91 105 154 .932 | 35 .026 
gan. 62... 876 106 91 104.5 113 994 | 21 .047 
Cy 113 Peel 899 107 91 98 137 .980 | 23 .042 
ie er 912 105 91 96 137.5 964 | 13 074 
ee hee 2 ieee’ 937 111 73 89.5 151.5 953 | 25 .038 
Heb; :3 2 = 961 112 70 83 157 .936 | 24 .039 
ae] eee 985 114 70 80.5 154.5 939 | 24 .039 
se eee e124 132 70 76 141 1.022 | 39 .026 
S| (eee 2 2 —e ae 2 
Totals. -_|.-.--..| 1,368.5 |' 1,170) 1,898.5.) 1,964.5 )2 es). 2 eee 
FINANCIAL STaTEMENT. 
Lot 6. (10 Lambs.) 
oe 10 lamba, 739) pounds @ 2.37. cta!:........._.. ..40. ee $17.514 
To feed as follows: 
1,363.5 lbs. shelled corn @ 30 cts. for 56 lbs. or $10.71 per ton_______-_--- 7.308 
i T7Ojlbs. ruta bagas | @ 2.00" per tomes.) 2 ee ee 1.462 
1,393.5 lbs. oat straw @ $6.00 per ton__________ Sp RR Ape as 4.18 
Total expenditures’: 225222822222 is2t ee eee $30.464 
By Ad lambs, 1,024 Ibs. @ 84:60 per owt. _...-..-/¢.5-...--) os eee $47.10 


iProfit.on each Jamba... ; =... ee eee $1.66 
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Weekly record of feed, weight and gain. (Ration—Corn, roots, clover hay and corn 


stalks.) 
| Total Total 
Weight of Corn. Fonte. Clover} Corn Water. cost of gain Cost of 
Dates | pounds, | Pounds. | Pounds. |poutie| Setnds, | Pounds. | qretty | _Peh. | pound of 
week. |Pounds| &2!2- 
Nov. 11__ PLS a ob ne |, SE | cane | ORO tee 23 Wea Gee 6) ec 
eel (5 se 762 59 84 | 58 47.25 141 $0.839 35 $0.023 
Ce 5) ae 791 73 75 | 56 53 178 899 29 031 
Dec.. 2. * 801 76 91 | 56 52.5 149 934 10 .093 
SO OE Ane os. 90 91 | 54.5 49 146 995 19 .052 
eon 839 98 91 | 45 52 127.75 986 19 051 
CPR oS 831 86.5 91} 44 50.5 157.25 915 =8) |UgL cose 
oe a 864 94 91 | 42 49 135 942 33 .028 
Jan. 622 890 106 91 | 41.5 49 105.5 1.003 26 .038 
STB 906 107 89 | 38.5 45.5 117 983 16 061 
a. | 937 105 91 | 385 45.5 128.25 975 31 031 
UN nat ae 966 TEE 13.) 37 44.5 132 973 29 .033 
Feb. 3__ 991 112 10) 33:5 41 132.75 949 25 037 
TS. (Pe EDD 114 70 | 315 38.5 135 944 24 .039 
Oe TE ol OGL 132 70 | 25.5 37.0 127.5 1.003 46 .021 
Votals.|= <= cst 1,368.5 |'1,168 |601.5/654.75 |1,912.0 |--_-----j|------|-------- 
FINANCIAL STATEMENT. 
Lot 7. (10 Lambs.) 

TonlOlambs: 720 lbs! @ 2:31 Cisse aa do ea ee $17.22 

To feed as follows: 
1,363.5 lbs. shelled corn, @ 30 cts. for 56 lbs. or $10.71 per ton__________- 7.30 
L168 Tbe, ruta bagas, @ S2:50"perton---- 0! Wel bos 2) See a ee 1.46 
COD lbs clover hay, @_p'2 Newton s2 2225 sss ee eee 3.61 
654,75 lbs: corn: stalks, @. $3" per“ton----~----------- Bait bo ae Js .98 
Total expenditures________ __ Best d aaa’ nee Se te Oe $30.57 
yi10 lambs, 1.061 lbs... @ $4.60. per. cwt, 5-28... === --- dona) Been ee SR $48.81 
IProtitjomeachelambe. 2. 2 eer eee ee Ween an ees $1.82 
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LOT 8. (10 Lambs.) 


Weekly record of feed, weight and gain. (Ration—Corn, roots and corn stalks.) 


Weight Total. | Tot@l | Cost of 
Dates “oF Corn. Roots. ore | Water. at of Ses pes 
: lambs. Pounds. Pounds. P fig Pounds. | feed per Ref pound 
Pounds DUT wea Pounds! eaio 
age eee" | "Toa" geen at ee |b ee a 
en ts 766 59 84 103.5 114 $0.576 | 13 $0.044 
et mee 789 73 75 121.5 147.5 666 | 23 028 
Dee ees | 804 76 91 133 132 719 | 15 047 
‘s ORi S|. see 90 OL ley 139.5 762 , 19.5 039 
see al Gages 843 | 98 91 107.5 PAL 799 | 19.5 040 
2S ea- 835 86.5 91 104.5 157.75 fae) 8 |= 
cl ilps) ee 871 94 91 105 156.5 774 | 36 021 
Sau. 6...) 887) | -. 104 91 103.5 132 825 | 16 051 
Sy 13 eee 911 | 107 89 92 145.5 822 | 24 034 
seh eee 937 105 91 87.5 145 807 | 26 031 
a 3c 28 962 111 73 86 144.25 814 | 25 032 
Bab. 3.._-|' 987 112 70 83 141 | g11}] 25 032 
sate 11. () eae | 1,009 114 70 80.5 159.75 819 | 22 037 
peer i (eeeto lie) O55 133 70 76 154 913 | 46 019 
>» Votals. .|.2......| 1,362.5.| 1,168) | 1,395, 11,989.75 eee |---| 
ve | paify Bae SOE te : 
FINANCIAL STATEMENT. 
Lot 8. (10 Lambs.) 
fo 10 lambs, T53/ibs.@ 237 ee. 2 ee ee $17.84 
To feed as follows: 
1,362.5 lbs. shelled corn @ 30 cts. per 56 lbs. or $10.71 per ton__-__----_- 7.30 
1,168 lbs. ruta bagas @ $260 per toni!22 224 #8 1.46 
1,395 Ibs. corn stalks @ $3.00 per ton... 22.2.4.08282 3 5 eee 2.09 
Total expenditures 0...) 2). 2. a - , $28.69 
By 10 Jambe, 1,055 lbs. @ $4.60 per owt. .=--- 2-5 22 = eee we ee $48.53 


Profit:on each lambs2..2-<s<2:-:--3 eee eee $1.98 
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LOT 9. (10 Lambs.) 
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Weekly record of feed, weight and gain. (Ration—Corn, roots, clover hay and bean 
straw. 


Weight of cl B jet at | gata | Cost of 
elg oO C 4 Boots. over ean Wat cost Oo gain 
Dates. | Jamon | punads, | coon, [pinéa,| ter, | woanls. | eet, | ope | pouad 
week. |Pounds| 2&2: 
Nov. 11__- OSES BO ee SE a ed 28 Re ee 
Cp pi 7172 59 84 | 58 50 148 $0.944 | 29 $0.032 
ee 800 73 75 | 56 57.9 1 175 1.021 | 28 .036 
Dee... “22.2 801 70 91 | 56 56 193 1.020 1 1,020 
TAG He Die | Jy 90 91 | 53.5 56 187.5 1.124 | 30.5 .036 
Ce oye 862 98 91 | 47.5 56 127.75 1.119 | 30.5 .036 
Li 57/5 ee 847 86.5 91 | 44 52 150.25 L022, |= 15) iE ea 
CG ih ee 883 94 91 | 42 49 129.5 1.040 | 36 .028 
Jan: 1622 909 106 91 | 41.5 49 1175 E10L | 26 042 
Ci) es 922 107 89 | 38.5 43 110.25 1.065 | 13 .081 
2032 953 105 91 | 38.5 49, 127.5 1.054 | 31 .034 
ee A 978 ct ioe) al 42 128.5 1,054 | 25 042 
Web. °322_)/ 1,000 112 70 | 33.5 41 141.75 heal | 22, 046 
OS Pie NOD 114 70 | 315 38.5 | 144 1022.1), 20 .048 
ay 7 8. Y6L066 133 10| 25.5 37.5 | 185.5 1.0383 | 45 024 
Totals -[-2- £2. ~ 1,358.5 | 1,168 |605 | 669.5 |2,016 |-------- SE dpsed ed Si beth 
FINANCIAL STATEMENT, 
Lot 9. (10 Lambs.) 
WoO lambs, 743/108, @ val Cisiss2s2—- co 2 cee ee eee oo eee $17.60 
‘To feed as follows: 
1,353.5 lbs. shelled corn, @ 30 cts. for 56 lbs., or $10.71 per ton_________- 7.28 
IGS barruta, bagas;, @, 2:50 periton:-_. :2ee aaa Se eee ene 1.46 
GOS.lbs: cloyershay,.@ $12iper toneees = 2.2850 2 ee 3.63 
669:5 lbs, bean. straw, @ $1 per tones...) 2. = 2 -- See ee eee 2.34 
Rotaliexpendituresi:: 224 seve es ATI eee ee Se eee eT Te $32 31 
By 10:lamibs; 1,066 Ibs; @ $4.60: per cwti seats se sol. 8 ees ees $49.03 
Profit: on enckwlamips of 4) ee vk b. cue gees. gee $1.67 
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LOT 10, (10 Lambs.) 


Weekly record of feed, weight and gain. (Ration—Corn, roots and bean straw.) 


Weight Total | Total f 
Dat: OF Corn. Roots. acs Water. eae of sain "ea 
be lambs. Pounds. | Pounds. sel a Pounds. | feed dur-| ,P& | pound of 
Pounds. ing week. Pounds| #8212. 

Nov a2 TEAS). LES SR eo toe leet obese.) eee eee ee 

- 18__ ibDT | 59 84 112.5 174 $0.815 12 $0.067 

* 254 773 73 75 125 184. 921 16 .057 

Dee. 7 791 82 91 119 183 5 .968 18 053 

a Od eee pe 90 91 112 169.25 .987 25 .039 

- 1622 841 98 91 118 141.5 1.051 25 .042 

° Zope 841 86.5 91 111.5 164.75 .966 ~0 || 38a 

J 370) 874 94 91 1g 156.5 1.009 33 030 

Jan. (Ree 892 106 91 111.5 126 1.071 18 059 

“ iG 907 107 89 96 140.5 *| 1.020 15 .068 

4 2053 929 105 91 94.5 136.5 1.007 22 .045 

a 7 957 111 73 88.5 163.25 .995 28 .035 

Feb. 32 987 112 7 83 168.75 O77 30 .032 

4 1025 998 114 70 80.5 159.25 980 ata 089 

“ Wes\ 1041 133 70 79 160 1,075 43 025 

(otais-—=|_.2-.—. 1,37¢.5 | 1,168 | 1,443.0 | 2,227.75 |_----__- 2 

FINANCIAL STATEMENT. 
Lot 10. (10 Lambs.) 

omOvamibe, 745 lbs, :@ 237 vets.s- 62 eek eet ne eee $17.65 
To feed as follows: 

1,370.5 lbs, shelled corn @ 30 cts. for 56 Ibs. or $10.71 per ton____ -___---- 7.34 

1168 lbs. ruta bagas @'$2\50\per itoneLe oc. 2.) 288s _ oe eo 1.46 

1443 Ibs bean straw @ $7.00 ‘per ton... Jog Be SL a ee 5.05 

, Totalexpenditures,.....2- 25-2 Se ee eee $31.50 

By 10 lambs, 1,041 lbs. @ $4:H0sper Cwt.se2s 2 eo eee eee ee $47.88 


IProfitvon each-lam\b22ssee sn oe ee 144) i ee $1.63 
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TaBLe I.—Financial Summary.—Length of feeding period 14 weeks. 


Q qm Ss =] 
Bs av = 3 : 32 68 Bz : nee 
g> 83 3S 5 a Se a: eS 
| os ot oo ao OO ors cai ers) | Waa 
ho = © = a As aS 94% ao 
oa .| os q ica 3 overage es fom | of 
Soh ve 5 - ae a5 “a 2 
Petry a aas | a = 35 | 27a | Ss gaa | as 
Distinguishing rations. | W4-a ce 3S = Cis te 25 235 oa 
[°?] a 
| pad Bao 8 5 Sao lisa mae ard 
ow) of og 2B oS. Cie pany yo 
mod ap © | Le ied ww. o wo 3 wee | Ww 
so | gam | ° o OO 3,9 g6°°S | 32 
: RED | ES 2 il a peo Beg | bg 
~ o.0 ow Q oo oko oos Ou | © 
3 Poe | eas ||. 3 Bo | BSS | Bea | Boo | 2S 
é) = 
—— i} 
} | 
1 | Corn,roots andclover 
| 
NR pot ot es cee | 752 107.6) 20.488 32.4) 31.782) $1.584, $4.949| 31.583 
2 | Corn, roots and al- 


Palin: ate 254 Sas 74.0| 108.4) 0.477; 34.4) 1.753) 1.642) 4.986] 1.590 

3 | Corn, roots, clover | 

hay and millet hay -| 74.8) 108.0; 0.456) 33.2) 1.772) 1.513) 4.968) 1.682 

4 / Corn, roots and mil- 
P wet hay... ....1_- 72.9| 98.7| 0.5622) *25.8) 1.727) 1.847) 4.540) 1.464 

5 Corn, roots, cloyer 

hay and oat straw_| 73.4) 105.1| 0.452] 31.7| 1.789] 1.433! 4.834] 1.661 


SOT AW: 2h 4.32 73.9) 102.4) 0.453) 28.5) 1.751) 1.293) 4.710) 1.665 


| hayandcornstalks_| 72.7| 106.1) 0.399} 33.4) 1.722) 1.834] 4.880] 1.8238 
§ | Corn, roots and corn 
| stalks._.........._.| 75.3] 105.5] 0.858| 30.2) 1.789) 1.083] 4.853] 1.984 
9 | Corn, roots, clover 
hay andbeanstraw_| 74.3) 106.6) 0.455| 32.3) 1.760 1.470) 4.903) 1.672 
10| Corn, roots and bean 
SUL a a aie ee 74.5) 104.1) 0.467) 296) 1.765) 1.884) 4.788) 1.688 
| 


*Tais lot was troubled from time to time, especially during the early part of the feeding period with 
scours. 


One of the important things for a sheep feeder to know is about how much 
it costs to grow or produce a pound of mutton. It is doubtful whether 
the average prices of food stuffs will rule higher during any one season 
than those current last winter, consequently where proper care is taken 
in feeding, the cost of a pound of gain should not exceed five cents. 

The uniformity in weight of the lambs at the beginning of the experi- 
ment was of coursea result of the careful assorting and other than to show 
that*fact, the first column of figures is of no importance. On the other 
hand the great similarity in weight of the lambs at the end of the fatten- 
ing period is very suggestive, fed as they were on such a variety of rations 
it clearly emphasizes the great importance of skill in feeding as well as 
the kind of food consumed in obtaining good results. This isstill further 
shown by the average cost of feed for each lamb, average net profit on 
each lamb, total gain per lamb and cost of a pound of gain. 

Perhaps the most significant fact exhibited by this table is that under 
the conditions obtaining in this experiment every lot with the exception 

f lot 4, fed millet hay, gave a greater average net profit than did the lot 
eceiving clover hay alone as the fodder ration. The lot showing the 
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highest average net profit was lot 8, fed corn stalks alone as the fodder 
ration, while lot 4 receiving millet hay gave the smallest net profit per 
lamb. 

It is also of interest to note the similarity in the average gain of the 
lambs in lots 1, 2, 3,5, 7,8 and 9. The increased profit in case of corn 
stalks and some other fodders was not due therefore to greater gains but 
to smaller cost of food stuffs. While perhaps one ration may produce a 
pound of gain as economically as others it may yet be an inferior ration for 
fattening lambs because it fails to produce large gains. Any condition 
which would cause a change in price of food stuffs would greatly alter the 
results exhibited in this table. 


TABLE Il.—Average weekly gain per lamb and average weekly temperature. 


| | 2B By 

| | aad ae 
| | z es 
Dates, aa dt | Lot Eee aie Het ak | Eat Tok lice | : ie 
ys <"ei oi) $2 
poeta! | Ba | 58 
| a.) 
b a a = = - == 
ics ieeess . BOs. FS oe Gye Tt SaaS a es tee ee | paee— Se 8 | ee eee Ream 
PS Noe oe ee sea fete, teoelbad| tari 3.0 | 2.71 -3.5. | Tes8 ROR ea) 2a 
ae ee. DT | Sy | BEG e) 2G ee rig 2.9) 2.34) Zabel 16.2519 9 okey 
Weer ere. 2. S25) WOU 2s | aL Sa eS allo 6} 120M) des 1 PLS 21), eas 
ty Oo ck be ee el bee Oo Eee) ee ee 24.4 
eee Gee SPA 3 2 | BA | Aa Oey 35.) BIL |) 3:8 4 SiO MMOs OM Ole eee 
mse 2s 288 | =. 08) oe LAS jl a 8 .8 |-L.5 | 0.0 | -.70:| 51.8 
Dees. Oe) SONS | ALOR) (SRG Sella 4eoce | 3.3 | 3.6 | 3.6 | 3.3 | 3.64] 40.2 

| | 
Jan 1 oe ee 1.75) 7°2.0 | 2:05) 2.877 129) ) BA) 2:6 Geb des | 2.06 | 20.7 
53713 ee ae ET Sn ai | | 2.8 | 2.4) 2.3 |°16) 2.4 | eso Sb a Qe eee 
Pat be ee I) BO, 2k ee Al le al Baer ante 3.1L | 2.2 | 2.26 | 30.1 
SST LT (ai psn 2 Yo ia by: | 19 |2e2 1 Sil |) 225 alie2-9) | 2a omens 2.44 | 33.5 
BGDy pe al ek 4A ol S30) plier a eee at eee 2.5 |, 2.2 | 8:01, 2.48 | 36ek 
Py Bi gw ths See a gag 155) 26-2 St0 er 225 Dia ears 8) Dea eelenen ene en 
Srameelu eet S07 eae bho254| £5.51 Wos9) |! DEG TAS hb SOR EG | ANG) | VALS AS32448 Ge 

| Saeasiree Ta at ey pa: 

Av. w’k’y gain.-| 2.31 | 2451 2-37) | A684.) 2:26. 192103 92-38) | 2 lees On eet Ge ee 


* Gain for two weeks. 

The above table shows, the average gain per lamb by weeks for each 
lot, and both the average gain per lamb in each pen and the average gain 
by weeks throughout the whole period for all the lots, also the average 
weekly temperature. December 6 the lambs were dipped and owing to 
the unfavorable weather were still damp on Monday morning the 9th, 
which was the regular time for weighing, consequently. it was thought 
best not to weigh until December 16, the gains recorded opposite that 
date are therefore for two weeks. The gains were quite uniform from 
week to week except in caso of the week ending December 23, when there 
was a decided loss in all but two pens. . 
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TasLe III.—Summary of food consumed and dry matter. 


Hl) HR) A | tele 
a re f8 a oo Beds 
Distinguishing rations. °a Ce og on cei 2 a 
2 as aes a5 Ba gs ae 
= g= Bs eS Srl Mucieg oils cee 
4 ge Be Be Es ese | 28 
1 | Corn, roots and clover 
Mya eaten ode ee 1,369.5 1,181/1,147.5 |2,017 2,327.07| 7.182 
2 |Corn, roots and al- 
Wala. 08 2253 22) eee 1,358 1,168)1,223 |2,381.75|/2,462.18} 7.157 
3 | Corn, roots, clover hay 
and millet hay ---- ---- 1,369.5 1,181; *600 = |1,986.75/2,362.56) 7.116 
7540.75 
4 | Corn, roots and millet 
Migtyy se S02 2s oe 1,350.5 1,168; 916 {1,869.25 2,181.96) 8.457 
5 | Corn, roots, clover hay 
oat straw. 2. 25.-1. 22; 1,363.5| 1,168] *602 |1,972 25|2,34040| 7.382 
531.5 
6 |Corn, roots and oat | 
REPAW 2 foee ie ee 1,863.5 1,170)1,129.75|1,964.25/2,374.28) 8.330 
Corn, roots, clover hay 
and corn stalks-_------ 1,363.5 1,168; *586.5 {1,912 (|2,181.88|) 6.532 
562.75 
8 |Corn, roots and corn 
Stalks es 355252. 5: ee 1,362.5 1,168)1,159 1,989.75/2,041.36| 6.758 
Corn, roots, clover hay 
and bean straw- ------ 1,358.5 1,168) *603 2,016 2,386.93) 7.352 
$602.5 
10} Corn, roots and bean 
Sd) (ee ee 1,370.5 1,168) 1,309.2 |2,227.75|2,50163| 8.472 
* Clover hay. 
+ Millet hay. 
$¢ Oat straw. 


|| Corn stalks. 
§ Bean straw. 


The amount of corn and roots fed to the various lots was practically the 
same though each lot was fed what they, in the judgment of the feeder, 
required. Where clover hay was fed with some other fodder it was fed at 
night and the other fodder in the morning. The total amount of olover 
hay fed in this way to lots 3, 5, 7 and 9 was within a very few pounds the 
same. Knowing these facts, comparisons between the different fodders 
become all the more valuable as no one can attribute the good results 
auieined to the increased amount of grain or roots fed to any particular 

ot. 

Speaking in general terms the lambs drank an average of about two 
pounds of water each perday. Thecolumn showing the total amount of dry 
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matter eaten indicates the amount eaten as stated and not the amount fed 
as in some cases there was quite a little waste, especially with such fod- 
ders as corn stalks and oat straw. The results tabulated in the last col- 
umn of the above table are important not only from a scientific buta 
practical standpoint. These figures give the number of pounds of dry 
matter required to produce a pound of gain. This datum is important 
for, while the net profit on lambs in the different lots depends upon the 
current prices of food stuffs, the dry matter required to produce a pound 
of gain would remain substantially the same from year to year. Only 
6.76 pounds of dry matter were required to produce a pound of gain when 
corn stalks were used as fodder. This was the best showing made by any 
fodder used in the experiment. On the other hand fully a pound and 
one-half more of dry matter was necessary to produce a pound of gain in 
those lots which were fed millet hay and oat straw. In the remaining 
lots there was but little variation in this particular. 


TaBLE 1V.—Total protein, carbohydrates and fat. 


a. - fe ' De 
@ | 22 | 22 | 88 | 28. 
ae iol at Sb 2eg 6 
pe) roo =e A2 a Bae 7s ors 
Distinguishing rations. 2 & bal nm aye 338 Fa a 
BS ae oF Bee | Ses ~ © 
on a a peat eA Ie == a Le 
eet Scie wl Poe. | SA Seweee = 
: po || Be Wis.d | Sos | eae eee 
Ss zo oe a2 tw ae ace 5 5 
1 | Corn, roots and cloverhay| 2.31 | 3.54 | 4.227 | 2.08 | 14.99 | .87 | 1: 8.4 
2/ Corn, roots and alfalfa-_| 2.45 | 3.55 | 3.947 | 2.23 | 15.61 | .84 | 1: 7.9 
3| Corn, roots, clover hay 
and millet hay4-= = 18) 9.37 | 3.43 | 4.125 | 1.91 | 15.66 |.83 | Te B38 
4 | Corn, roots and millet hay} 1.84 | 3.55 | 5.284 | 1.75 | 16.11 | .81 | 1:10.4 
5 | Corn, roots, clover hay 
qd‘ oat ‘straw 52> 42" 2.26 | 3.57 | 4.301 | 1.78 | 15.63 | .83 | 1: 9.9 
6 | Corn, roots and oat straw) 2.03 | 3.96 | 4.784 | 1.45 | 16.27 | .78 | 1:12.6 
7| Corn, roots, clover hay 
and corn stalks__...-.._._| 2.88 | 3.44 | 4.082 | 1.78 | 15.18 | .82 | 1: 9.7 
8|Corn, roots and corn 
stalks .......- -.----_---| 2.15 || 8.83 | 4.511 | 1.47) 94.94 | 75 eee 
9|Corn, roots, clover hay | 
and bean straw-----_---- 2°30 |[de73 | 4.905 -| sss) eS eee 
10| Corn, roots and bean 
SUTIN, eS a eee ZAL | 4.42 | 4.630:|_...-..|-.....- = a 


It is remarkable that the amount of fodder and grain fed to pro- 
duce a pound of gain was so uniform in all the lots. In Table III it is 
shown that the total amount of corn and roots fed to each lot was practi- 
cally the same, so that we are safe in concluding that the differences in 
results were due to the fodders in the ration rather than to the differences 
in the amount of grain fed. It might be thought that the variations 
would have been more marked had the proportion of fodder to grain been 
greater but there was not an excessive amount of grain fed as compared with 
the fodder, the relation existing between the two being practically what 
the appetites of the lambs demanded and the same as it has been in pre- 
vious years. 
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Taste VI —Waste of different fodders in pounds during whole period. 


Alfalfa 
Millet hay 
Oat straw 
Corn stalks 
Bean straw 


1 2 3 4 
Bi pre nk of lessees 
PE ay) PAT ees eee 
SS are 4 | 42.75 


cea amas 0 
ifs Oe i eo 
Cig | is ae 
aM 3 67 | 33.75 
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FEEDING CORN SMUT TO DAIRY COWS. 
BY CLINTON D. SMITH. 
Bulletin No. 137.—Farm Department. 


Prof. C. F. Wheeler, the botanist of the station, reports as follows con- 
cerning the life history of corn smut and precautions to be observed to 
avoid its farther extension: 


“Tife History.—In an address delivered before the Agricultural Club 
at Berlin, Germany, February 11, 1888, Dr. Oscar Brefeld first gave to 
the world the true life history of corn smut. For twelve years he had 
experimented with the greatest care, both in the field and in the labora- 
tory, to learn the actual behavior of the smuts of cereals. 

It had been proven before this time that the smuts of wheat, barley 
and oats enter the sprouting grain when the young stem is less than 
one-quarter of an inch in length and grow upwards with the growth 
of the stem until the grains in the head are formed, when they at once 
seize upon this storehouse of prepared food, appropriating it to their 
own use. Until 1887 it was supposed that corn smut followed the same 
course of development. 

The crowning glory of Brefeld’s discovery is in proving that corn 
smut may infect the plants at any time before their full maturity, and 
moreover that the ripened smut spores themselves do not directly, by 
falling upon the corn plants, produce the disease. 

The black dusty masses of ripened smut boils contain multitudes of 
dark brown spores well protected with thick walls, making them capable 
of resisting extremes of temperature and moisture and retaining their 
germinating power for a number of years. 

These spores were found by Brefeld to germinate readily outside and 
away from corn plants whenever placed in moist fresh manure. He 
also found that they would not germinate readily in pure water, but 
that in manure water the spores germinate rapidly, forming a multitude 
of short branches which produced secondary spores in great numbers. 
These secondary spores are formed in the air, on the surface of water, 
also beneath it, and are easily carried by winds to fields, falling upon all 
parts of corn plants. Dew and rain carry these small spores inside the 
leaf sheaths and the husks of the ears, where they at once send out 
germ tubes that enter the plants, producing a local disease (the well 
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known smut boils) near the place of infection. In two or three weeks 
after the infection the characteristic smut boils appear. 

This disease has been known since the discovery of America and has 
followed the introduction of corn raising into all parts of the globe. 

The loss to the corn crop is rarely a serious one, in ordinary years, 
not averaging over two per cent. 

Prevention—No remedy for corn smut is known. From the above 
account of its life history it is evident that it is useless to treat the 
seed previous to planting. No doubt fungicides sprayed upon the grow- 
ing corn might check the diséase, but this treatment is not practicable. 

Certain precautions may lessen the disease, for instance, cutting out 
and destroying smutted parts before the spores ripen and the use of 
chemical fertilizers and well rotted manure with a reasonable rotation 
of crops. The use of manure from stock fed with silage of smutted corn 
certainly tends to increase the liability to infection in fields to which 
such manure is applied. Our knowledge of the manner in which the 
disease is carried from field to field is wanting.” 


The Feeding Experiment. 


The unusual prevalence of smut in the College corn fields in the fall 
of 1895 furnished the material for an experiment to test the effect of 
feeding corn smut both in moderate and excessive quantities to dairy 
cows. 

The smut was gathered after the corn was cut and no attempt was 
made to entirely separate the husks and small abortive ears from the 
actual smut boils. Many masses of smut fell to the ground and brought 
away with them small quantities of sand. The figures given in the tables 
below, therefore, indicate not the exact amount of smut consumed, since 
with the smut there was a small but uncertain per cent of sand, husks 
and small pieces of leaves and abortive ears. The smut was drawn 
to the barn as fast as gathered and stored in bulk. It suffered no appar- 
ent fermentation or change of any kind before it was fed. 

The smut was given to the cows mixed with their grain ration, which 
consisted of corn, four parts; wheat bran, three Dans; ground oats, two 
parts, and oil meal, one part. 

The rough feed consisted of corn stalks cut into ine lengths and a 
small ration of hay, never exceeding six pounds per day, thus compelling 
the cows to derive the principal part of their nourishment from the corn 
stalks and the smut and grain ration. 

The four cows used in the experiment were grades, apparently vigor- 
ous and healthy, purchased in the vicinity of the College. The essential 
facts in regard to them are as follows: 


TaBe J. 
Age, 
Name. Breed. years. Due to calve. 
1 PUG) 1 ee ee ae Shorthorn sete eee oe ae eee eee 9 Feb. 5, 1896. 
MMe soe se shi Sees aS. oasik w ese: ek Ave) oa ae) Pe MUL VET eh Pet he ee eee 7 Dec. 5, 1895. 
1G) (0) SaaS ee eee ae eee eee ee ae eee ees 5? Feb. 15, 1896, 
13 610) RRA CER ee Se ee Ce ee nd ae JOUSOY. Stee aes oe ee eee TS RET if Aug. 1, 1895. 
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The experiment began November 6, 1895. 

Materna and Milla, the former six months in calf at the beginning 
of the experiment and the latter due to calve early in its progress, were 
fed corn smut in as large doses as they could be induced to receive it. 

Halo fresh in milk, and Hebe six months in calf at the beginning of 
the experiment received the smut in moderate doses only. 

To each of the two cows, Hebe and Halo, two ounces of smut were 
given daily from the 7th to the 12th of November. On the 12th this 
quantity was doubled, each cow receiving four ounces. On the 13th 
the ration of smut was again doubled and each cow was given one-half 
pound. This quantity was again increased on the 15th to twelve ounces 
and finally on the 17th to one pound per day. 

A pound of smut in the condition existing at the time of the experi- 
ment would fill a two-quart measure. 

For Materna and Milla on the other hand the dose was very rapidly 
increased from two ounces per day, on the 7th and 8th of November, to 
four ounces on the 9th and 10th, six ounces on the 11th and 12th, 
twelve ounces on the 18th and 14th, one pound and a quarter on the 
15th and 16th, one pound and three-fourths on the 17th and 18th and 
finally two pounds per day of the smut each, from the 19th of November 
to the 12th of December inclusive. In order to test the matter fully 
the amount given these cows was very rapidly increased after the 13th 
of December. On that day they each received three pounds of smut, on 
the 14th four pounds, on the 15th five pounds, on the 16th six pounds, 
on the 17th seven pounds, on the 18th ten pounds, and finally on the 
19th eleven pounds, when the experiment closed. 

Ten pounds of smut shovelled into a half bushel measure filled it. It 
is evident that the cows received in this daily ration more smut than 
they could possibly get in foraging over a corn field after the removal 
of the crop or in the stables in the winter when fed exclusively upon 
corn stalks as the roughage of the ration. 

At the beginning of the experiment the cows ate the smut with great 
avidity, and the two cows, Hebe and Halo, who received it in moderate 
quantities only, continued to prefer it to their grain feed up to the close 
of the experiment. The two cows who received it in immoderately large 
quantities, on the other hand, manifested a less liking for it, as the quan- 
tity was increased, although they did not reject it up to the very last day 
of the experiment. 

No change in appearance was noticed in the dung until the 22d of 
November, when it was observed to be distinctly darker than that of 
other cows in the stable fed a similar ration of grain and fodder without 
the smut. In consistency it was somewhat harder than normal and pos- 
sibly in the cases of Materna and Milla, somewhat scantier. 

Except in the case of Milla, who dropped her calf on the 5th of Decem- 
ber, the weights of the cows for the most part gradually increased. Cer- 
tainly no ill effect was noticed which could be ascribed to the feeding 
of corn smut. 5 

An examination of Table III reveals no variations in temperature that 
could be ascribed to the corn smut. The low temperature of Materna 
on November 8 was due to her having been exposed to a.cold rain storm 
for a couple of hours previous to the taking of the temperature. The 
temperature of Milla dropped suddenly just prior to her calving. 
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The following table gives the weights of the cows by weeks beginning 
with the 12th of November and ending with Christmas. 


Taste II.— Weights of the cows by weeks. 


Date. Materna.| Milla. Hebe. | Halo. 
lbs lbs lbs. lbs 

November 5-.- Bil) 1,046 922 754 
“ 12 994 1,074 992 742 

% 19 960 1,088 960 744 

C oho. 1,007 1,083 991 793 
December 3.. 990 1,114 1,004 785 
‘er 1 EES AEE A ea PRES Re ees i 1,000 975 1,018 768 

ges eene ae eee wae eee ee. AS i 25 5 Sees REA Rae eo 1,072 912 1,022 778 


= Pee oh obe nis 2 ct tee ee eee kee os Wea ndt Sopues 1,007 875 1,016 787 


The temperature of each cow was taken at the same hour three times 
per week. In the following table these temperatures are arranged 
in order. 


TaBLe I11.—Temperatures of the four cows on alternate days. 


Materna| Milla. 


Date. Halo. Hebe. 


“ 


December 
“ec 


os 
“ 


The pregnant cows were watched for signs of abortion, but none 
appeared. 

Their milk yield was regular and constant, in the case of the cows 
giving milk, and no indication was given of any variation in this respect 
from normal conditions. 

On the very last day of the experiment, five pounds of the corn smut 
were given in the morning and six pounds at night to Materna and Milla. 
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The following morning it was found that the night feed had not been 
entirely eaten up, approximately three-fourths of a pound of the mixed 
grain and smut being left in each manger. Their appetite for smut 
seemed to have been completely satisfied for the first time during the 
experiment. 

On December 20, four pounds of smut were again fed these cows, mixed 
as usual with their grain feed. While the cows did not absolutely refuse 
the mixture, they ate it with very evident reluctance. The bowels of 
Milla were loose from the heavy feeding of the day previous and the cow 
seemed decidedly indisposed. Her temperature rose to 103° on the 
evening of December 19, the day on which she received the eleven pounds 
of smut. 

The behavior of the two cows, Materna and Milla, was watched for a 
week thereafter. They continued in good health and gave no signs of 
any abnormal condition of the bowels. Their dung eradually lost the 
dark color and the cows then became in every way normal. 

Samples of the corn smut were placed in the hands of the chemist 
for analysis, with the following results: 


Composition of Corn Smut. 


MM GISGUTO. 2220.2 veces oe ee eS se ee 8.30 per cent. 
Abuminoids. 2 22S wt ay ae ee he 13.06 
Carbobydrates 2:2 oy We ny See a Eee a ee Dp 'GOl aes 
“GPAUTTI (o)=7- ne eae eae aie Heenan Fk) 9)! ee ee a DAIGO) Samat 
SEY e 27 ed Nenana eth iale SAl° Pai SN Ae ee es Ls 2 AMO 2, 
Sto rls Sak ie oR a, See Se eee ee 35) eee 
Ash— much sand ses 0a0 ea hos ee oe 220)! Semmes 


Dr. R. C. Kedzie, the chemist of the station, in commenting on this 
analysis, says “that the ash was rich in the phosphates of potash and 
magnesium like the ash of grain, but a large part of the ash was sand 
accidently present from contact of the SunTTt with the ground while 
gathering.” 

“The smut was carefully examined for poisonous alkaloids to see 
whether the alleged poisonous properties of the smut could be explained 
by the presence of any organic poison, but not a trace could be detected, 
although a large quantity (twenty grams) was used for this purpose. 

“Tt is surprising to see the avidity with which cattle will eat the corn 
smut and it seems difficult to explain their appetite for so repulsive a 
material. Perhaps the presence of sugar (four per cent) in the smut 
may explain this, for the reason that cattle are very fond of sugar.” 

The conclusion which can be safely drawn from this experiment is, 
that where cows are gradually brought into the habit of consuming large 
quantities of smut it does not seem hurtful to them. Whether the same 
thing would be true where cows unaccustomed to smut suddenly gain 
access to large quantities of it must remain for future experiment. It 
is safe to say, however, that any quantity of smut that would be at all 
likely to exist ina cornfield or on the stalks as fed under normal condi- 
tions to the cows of the farmer, would not be dangerous to the health 
of the animals. 

In 1868, Prof. John Gamgee, in investigating the “corn stalk disease,” 
fed experimentally forty pounds of corn smut to two cows, beginning 
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with six and increasing to twelve ounces daily. The smut was fed with 
ground grain and chopped hay. To one cow it was given wet, to the 
other dry. The cow that received the wet ration gained in weight during 
the trial, the other lost in weight, but both remained well. 

Dr. N. S. Mayo, in discussing the relation of corn smut to ‘the corn 
stalk disease of cattle,’ in Bulletin No. 58 of the Kansas Experiment 
Station, records the experience of a farmer living near Manhattan who, 
believing that corn smut was liable to produce the disease, took pains 
to gather the smut from the field. “One night his cattle broke into the 
enclosure where the smutty corn and smut had been thrown out and 
ate all they wished; no injurious effects were noticed.” 

In Bulletin No. 10, U.S. Department of Agriculture, Bureau of Animal 
Industry, there is recorded the results of an experiment performed in 
January, 1894, of feeding corn smut in large quantities to two heifers. 
The results are reported as follows: 

“Beginning on the morning of January 17, 1894, and continuing until 
noon of February 2 (sixteen and one-half days), the heifers were fed 
morning and evening with from two to three quarts of a mixture of 
equal parts by weight of cut hay and a mixture of corn meal, middlings 
and wheat bran, and sixteen quarts of smut. The actual quantity of the 
fungus consumed by one heifer was sixty-one pounds or a daily average 
of nearly three and seven-tenths pounds, and by the others sixty-seven 
and one-half pounds, or a daily average of four and one-fifth pounds. 
The temperatures of the animals were taken every morning and even- 
ing. The animals appeared to be perfectly well throughout the time 
of feeding and continued so for several months, during which time they 
were kept under close observation.” 

The results of our experiment coincide with those of other experi- 
ments whose records are available and may be taken as showing 
that no danger is to be apprehended from the feeding of smutty stalks, 
either to pregnant dairy cows or to those in full milk. It is unquestion- 
ably true that the feeding of smutty stalks and corn perpetuates the dis- 
ease from year to year through the medium of the manure. It is other- 
wise good management to haul manure directly from the stable to the 
fields, usually in sod, on which the corn is to be planted the following 
year, although such a course, while economizing the human labor in the 
care of the cows, brings about the best possible conditions for infecting 
the corn crop. No statistics are at hand to show that the corn smut 
is more prevalent in recent years than heretofore, although the prac- 
tice of hauling out manure as fast as it is made has been common for 
many years. 

To prevent the spread of the disease it may be expedient to remove 
the growing smut boils before the spores mature, but the expense of 
going through the corn field as often as would be necessary to accom- 
plish this purpose would be so great as to render the method out of 
the question for the ordinary farmer. After the dark brown masses of 
spores have become ripe and dry, but little advantage can result from 
cutting them off and leaving then in the corn field where they would be 
blown about by the winds. 

26 
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PIG FEEDING. 


BY CLINTON D. SMITH. 


Bulletin No. 138.—Farm Department. 


I. Gatns Berore AND AFTER WEANING. 


The object of this feeding experiment was to afford additional data 
in answer to the question whether the gains made by young pigs before 
weaning were put on at a greater or less cost per pound than when the 
pigs were older. 

The sows and pigs before weaning and the pigs thereafter were fed 
on a ration of skim milk and a grain mixture of one part corn meal and 
two parts middlings. The supply of skim milk varied from week to week 
and no constant relation between the quantity of grain ration and of 
skim milk was maintained. 

The pigs were encouraged to eat in the trough with their dams as 
early as possible. When, therefore, they came to weaning, they were 
already in the habit of eating from a trough and the change from the 
milk of the dam to the new ration was neither sudden nor extreme. 

Two sows and litters were used in the test. . 

One of them was a registered Duroc Jersey, four years old, and with 
her fourth litter. She had by her side at the beginning of the experiment 
eight pigs apparently even in growth, sound and thrifty. They were 
farrowed March 20. 

The other sow was a registered Poland China with nine pigs, her 
second litter. These pigs were farrowed April 6. The pigs in both lit- 
ters were marked and numbered by ear tags. Their weights were 
taken weekly from the 13th of April, when the experiment began, 
until the 10th of August. These weights are recorded in the fol- 
lowing table to illustrate the variations in growth between individual 
pigs from week to week. 

These weekly weights are combined in Table IJ and the weights of 
the sows while running with the pigs are also given. 
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TasLe I].—Weights of sows and litters. 


Duroc Jersey. Poland China. 


Weight Weight 
Date. of sow. of pigs. 
Lbs. Lbs. 


Gain of Weight Weight | Gainof 
pigs. of sow. of pigs. pigs. 
Lbs. Lbs. Lbs. bs. 


Aipril (13). oo aNa52- tees see ee 420. 90D) sat atte aos 294.5 A125) || ccveseeeee 
e La astoe Ase é : 3) 311.0 63.5 22.25 
ee aS ee ee 436.0 155.5 29.5 311.5 76.5 13.0 

4 


The Duroc Jersey pigs were weaned during the week ending May 18, 
and the Poland China during the week ending May 25. The former were 
fifty-nine days old when weaned and the latter forty-nine. The sows 
were removed from the pigs for longer periods on consecutive days and 
gradually dried off. The amount of milk required to support eight or 
nine thrifty, vigorous and rapidly growing pigs is by no means small and 
for the sake of the udder of the sow and the good of the young pigs the 
weaning was carefully done. Sows should be selected not alone for 
their forms and prolificacy, their milk-giving qualities should also be 
considered. Before the birth of the pigs the sows should be fed not to 
fatten them with a ration of corn alone, but to develop good, strong, 
healthy pigs. This may be best done by allowing plenty of exercise in 
the open field and by feeding a variety of foods. The sows in this case 
had been fed on practically the same ration before the birth of the pigs 
that they received afterwards, and as a necessary consequence the 
pigs came healthy and able to take care of themselves. There were no 
weaklings in either litter. Moreover, the continuance of the feed after 
the birth of the pigs to which the sows were accustomed before, rendered 
unnecessary any sudden and extreme change of feed at that critical 
time. Naturally the sows were fed sparingly for a few days, both 
before and after the pigs came, to prevent congestion of tue udder. 

Among the Duroc pigs the one that made the greatest total gain was 
one of the larger pigs on the start. On the other hand, pigs number five 
and seven were the smallest pigs in the litter when first weighed and 
remained the smallest throughout, making the lightest gains. 
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The Poland China litter was very even both on the start end in their 
after growth, although pigs number seven, four and nine were the 
heaviest at the beginning and remained so to the end of the test. 

The record of the feeding of the Duroc pigs extends back but four 
weeks before weaning. In the next table there is given the gains of the 
sows and pigs for the four weeks before weaning, the feed eaten, the 
dry matter in the feed and the amounts of the different constituents 
of the feed required to produce a hundred pounds of gain. For com- 
parison the same facts are given for the four weeks immediately follow- 
ing weaning and finally for the last four weeks of the feeding period, 
ending August 10. 

In computing the cost of the gain, the values of the feeding stuffs in 
the Lansing markets are used, viz.: Corn meal, 45 cents per hundred; 
middlings, 50 cents per hundred, and skim milk 20 cents per hundred. 


TasiE III.—Comparison of gains and food consumption before and after weaning. 


Total food eaten. Dry Required for 100 lbs. gain. 
fe ee eS | Total: |imaltten| =e ee eee 
Period. Gains. a dry ay oa 
i - matter. FE Mid- : 
Sort! dlings. Milk. gain. Corn. dlings. Milk. | Cost. 


Duroc Jersey: 


IB@LOree-22so as 185.0 93.69 | 187.37 | 1,817.5 | 422.64 2.28 50.6 101.2 982.4 $2 69 

OE NTS ee eee oe eee a B13) 126.58 | 253.16 | 1,845.5 | 512.78 2.62 64.6 129.3 942.5 2 82 

ast eee ee 218.03 | 242.33 | 484.66 | 1,480.0 | 784.00 3.60 111.2 222.4 678.9 2 97 
Poland China 

Betore. 3532 o-- 252 98.25 80.38 | 160.66 | 1,196.0 | 327.62 2.33 | 81.8 163.6 | 1,217.2 $3 62 

ATT OR se seen sae aes e 202.0 101.82 | 203.65 | 1,574.0 | 420.83 2.08 50.4 100.8 779.2 2 29 

Wastes = tee cose 231.5 214.99 | 429.98 | 1,255.0 | 689.99 2.98 929 185.8 542.1 2 42 

Before weaning...--.....-__--. BO ll tae we Pe YS ae ee $3 15 

AVCTSESOCSS- - os accce sen After Weaning 2: fo c22-p eee Bsn ee ae eer! te Bee 2 55 

hast four weeks. 522252_- 22 SOE | eee cee eee eee 2 69 


Both sows lost heavily in weight during the four weeks immediately 
preceding the weaning of the pigs. The Duroc Jersey lost 11.5 pounds, 
and the Poland China 25 pounds. This extra shrinkage on the part of 
the latter sow very largely accounts for the increased cost of produc- 
tion of the gains in the four weeks preceding weaning. The pigs gained 
122.8 pounds in these four weeks and disregarding the loss of weight 
by the sow, they made a pound of gain from 2.66 pounds of dry matter 
and at a cost of but $2.80 per hundred. 

The fiuctuations in the weights of the sows were great, owing 
undoubtedly largely to variations in bowel contents. They were exceed- 
ingly voracious and it was impossible to so control them before weigh- 
ing as to get the conditions exactly alike each time. Moreover, it is in 
the natural order of things that the fat stored up in their bodies while 
pregnant should be utilized to furnish nourishment to the young pigs, 
resulting in a rapid loss of weight. 
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Taking all these facts into consideration the results of the test war- 
rant the conclusion that it costs but little more to make growth on pigs 
before weaning than afterwards. 

Professor Henry, at the Wisconsin Experiment Station, performed 
several experiments on the same point. From his work the following 
table is taken (Seventh An. Rept. Wisconsin Station, page 51): 


Taste IV.—Showing the amount and cost of food required for 100 pounds gain. 


Sows and pigs before weaning. Pigs after weaning. 
Lots. —— SSS SS a a 
Corn. Milk. Shorts. Cost. Corn. Milk. | Shorts. | Cost. 
1ECt el Vienne 2 ee ee 184 482 $l 79 | 187 5629/1) 2ueee eee $1 96 
hig) ) ae ee eee WIG Wess 232 1 68 | 1 a ee 230 hare 
Average ._-.<-.-..-.. aos Be eer Ai eer A Ue $1,785. NW. | 1-2 $1.815 


For the sake of comparison with our results above, the cost of the 
gains have been computed on the same basis, viz.: Corn-at 45 cents 
per hundred, shorts or middlings at 50 cents and milk at 20 cents per 
hundred. 

For farther study the results of four other trials at the same station 
are given in the next table, taken from the same report, page 52. 


TaBLeE V.—Showing the amount and cost of feed for 100 pounds gain. 


Sows and pigs before wean- Pigs after weaning. 
ing. 
Lots. sees ———E————————————e 
Meal. | Milk. Cost. Meal. | Milk. Cost. 
1S" de ee ee eee ree eee * 241 563 $2 26 251 587 €2 36 
amelie ee 2 oe ene See ees ae 288 649 2 6H 215 577 217 
eae et BS oo oe seatesedls ae pase ena ce 198 654 2 25 313 449 1 91 
peeliVies. si. ea Jace ee pre peceachonta Su 240 528 219 177 512 1 92 
LAN STY ES) seca oeee anos cameron eaten 242 598 $2 34 214 539 $2.09 


Commenting on these two tables Professor Henry says: “It will be 
seen that this year (Table IV) we produced gain somewhat cheaper while 
the pigs were with the sow than after they were weaned, while last year 
the reverse was the case. Averaging the trials for the two years we 
have a difference so small that it may be entirely set aside by the results 
of further investigations.” 

In the following table is set forth by weeks the amount of each food 
constituent of the ration consumed by each litter of pigs, the total dry 
matter consumed, gain of pigs and pounds of dry matter consumed per 
pound of gain: 
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TasLeE VI.—Duroc Jersey, 8 pigs; pigs weaned May 18th. 


A . Total Dry mat- 
Corn Mid- Skim - : 
Week ending meal. | dlings. | milk. dry Gain. _ ter per 
Ths: rips os matter. Lbs. 1 lb. 
Lbs. gain 
| 

27.69 55.38 455.5 117.07 35.5 3.29 
17.00 34.00 853.0 78.93 29.5 2.66 
24.50 49.00 484.0 111.35 47.4 2.34 
24.50 49.00 525.0 115.29 55.6 2.07 
13 75 27.50 264.5 GLiSUS |. SS ees eee 
12.41 24.83 337.0 65.24 38.75 1.68 
28.58 57.16 517.5 125.88 67.745 1.85 
31.59 63.00 510.0 132.41 55.0 2.40 
31.5 63.00 418.0 123.88 38.00 3.26 
35.00 70.00 400.0 131.11 35.0 3.74 
37.33 74.66 520.0 148.81 82.0 1.81 
42.00 84.00 570.0 165.98 58.5 2.83 
39 33 78.66 485.9 130.75 42.5 3.54 
41,85 83.70 425.0 151.66 33 0 4.59 
49.00 98 00 400.0 168.20 72.0 2.33 
60.00 120.00 390.0 196.38 42.5 4.62 
63.33 126.66 360.0 202.32 48.0 4.21 
70.00 140.00 330.0 217.11 55.5 3.91 


The next table records the corresponding facts for the Poland China 
pigs. i 


TasLe VII.—Poland China, 9 pigs; pigs weaned May 25th. 


F . Total 

Corn Mid- Skim : Dry mate 
Week ending meal, dlings. milk, a Gate. ter per 1 

Lbs. Lbs. Lbs. eae 7 1b. gain. 
PAIDTIER COU oe Ee epee s® Sree 2 . Las es 26.87 53.74 539.5 | 122.97 22 25 5.58 
0 Uf sennch Socechseecemesesvece coe ce2anees 17.00 34.00 241.0 68.18 13.00 5.24 
Wialvie 44425 te) a2 5.c ee 21.00 42.00 252.0 | 79.82 28.50 | 2.80 
“ 11 [pce SN pcr Se A OD NO SS Ne Ns 21.00 42.00 315.0 85 87 39.5 2.17 
CS SES By eee ee es ee ee ee Lt ee 21.23 42.66 388.0 93.75 41.75 2.24 
ee CO RU WiRe ene ee ee 13.33 26.66 249.0 4 he 2 eee el |e See 
hier Com Pieseas 2 89 Sak ee eee 15.42 30.84 289.5 68.59 47.25 1.45 
AiehiGy 1). ae ee eee eT eae eer ore st 22.16 44,32 359 0 93.16 45.5 2.05 
* ee ee ee ee a aa ee 21.00 42.00 315.0 85.87 40.5 2.12 

As 1) ee ee eee 2. el 28.00 56.00 495.0 121 69 48.5 2.51 

af Peet ee Bin aS ee Sas 2 30.66 61 33 405.0 120.11 67.5 17 
w Oe = Ske Soe Soe 2 2 ne 35.00 70.00 495.0 140.24 42.5 3.30 
UV ge OSa ee nn ee be es eS ee | 32.33 64.66 393.0 123.38 49.0 2.52 
ge Leech ee Sg Sy phe dele Mere 34.33 68.66 320.0 121.66 31.0 3.92 
ig Na See es soe es i, SE A aes Se 42.00 84.00 330.0 144.86 64.5 2.24 
Dead Dt 07 6s hen Ne TEAS Se delet Ts NE Eg ae 53.33 106.66 300.0 170.07 52.0 3.27 
INSTORE, SOR eee Ree Ee a a ee ee eee 56.33 112.66 350.0 182.82 53.5 3.41 
uf NQEGS 5s ee a eae St! 63.33 126.66 245.0 192,24 | 61.5 3.12 


Table II shows that taking the entire time from the thirteenth of 
April to weaning as a whole, neither sow gained or lost a material 
amount. In the above tables, therefore, the weights of the sows have 
been disregarded and the gains of the pigs alone considered, hence the 
variation between the amounts of dry matter recorded per pound of 
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cain for the first weeks of these tables and the amount given in Table 
III where the net gain of the sow and pigs taken together are given. 

The fact that young animals of all kinds make gains more economically 
than older and-heavier ones has already been shown by a host of experi- 
ments. It is confirmed by the tables last given. Comparing the amount 
of dry matter eaten per pound of gain before the pigs weighed 50 
pounds each with the corresponding amounts when the pigs were gain- 
ing from 50 pounds in weight to 100 pounds, and again when they 
weighed over 100 pounds, we find that the Duroc Jerseys required but 
2.44 pounds of dry matter to make a pound of gain before they averaged 
50 pounds; 3.06 pounds of dry matter per pound of gain between 50 
and 100 pounds and 4.23 pounds of dry matter per pound of gain after 
the pigs averaged 100 pounds in weight. 

Owing to the shrinkage in the weight of the sow before the pigs 
were weaned, the Poland China pigs do not show the point so clearly, but 
even with them it required but 2.98 pounds of dry matter on the average 
to make a pound of gain before they weighed 50 pounds apiece as against 
3.11 pounds thereafter. 

Compiling the results of 21 trials at this station and elsewhere involv- 
ing the feeding of 87 animals for periods varying from 380 to 135 days in 
which the feed was composed of skim milk and corn meal, and 10 trials, 
using 60 animals with pigs under 50 pounds in which the feed consisted 
of skim milk, corn meal and middlings, it is shown that for the weights 
given the pounds of dry matter required to produce a pound of gain 
was as follows: 


For pigs weighing less than 50. pOUNdsas se fe y3 2.12 0 oe | Se ay pounds. 
cs 100 Gi angover, j02-- == 2.39 
be “6 se “6 “ 150 6c “ce 6c 100 Ra 8.16 “ 
wi “ “ “ “9.00 Gi fe 66 10S Se Se a 
“ “ sk over 200 as pee ay a 0) te 


These figures indicate that the older and heavier pigs grow, the greater 
the amount of feed it takes to maintain them and the less profit in 
keeping them. The period before the pigs weigh 50 pounds is an 
exception, but it must be remembered that during this pericd the pig 
is weaned and is subjected to other adverse conditions against which 
he is less able to battle, facts which account for the slightly larger food 
requirements at that time. 


Il. Gatns or Pics anD CaLvES COMPARED. 


To compare the food cost of a hundred pounds of gain of pigs with 
that of calves the gains and feed consumed by two calves were weighed 
and recorded. One of the calves was a thoroughbred Holstein bull and 
the other a Brown Swiss heifer, both 11 days old when the experiment 
began. 

The record of their feed and gains are given in the following table. 
The grain ration consisted of a mixture of one part oil meal, two parts 
oats and two parts bran, fed dry. They were also given what clover hay 
they would eat. 


The test began on the fourteenth of April. 
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Up to the middle of 


May the calves had nothing but separator skim milk, as they refused 


to eat either hay or grain. 


The amounts of the latter eaten thereafter 


are given in the tables. After June 24, the Holstein calf had whole milk 
instead of skim milk. 


TaBLe VIII.—Showing by weeks the weights of calves, gains, grain, hay and milk 
consumed, total dry matter thes ein and pounds of dry matter per pound of gain. 


HOLSTEIN. 

Dry penne 
saps ; Weight.| Gain. Grain. | Hay. Milk. | matter, |@TY mat- 

SIE (Sa Lbs. | Lbs, | Lbs. | Lbs. | Lbs. | Total. | ter tol 
Lbs, |pound of 

gain 
orilandse. lo |. ls Se ghd a 1 am Pee er eee ee | ren She A | SOR CAGED IDE rel a ae 
ORS. 12) ee a Ud ae 1 NR 130, es aoe a a a a 139.5 13.39 1,22 
CoTNSS2-* a Se RR ee ea HS By 141. GIN tS Fase s:| dome eae 146.5 14.03 1.28 
Ae Oe ee palit C ita 150.5 TaN Megs oe Pade Eh 141.5 13.58 1.43 
GipmB Neen kot kaplineen el. 161, 10.5 25 1.6 139 5 16.98 1.61 
COG ES ES 8 ES SN 170. 9, 25 1.6 143.0 17.32 - 1.92 
See Pty 72 1 shce ange Mee 184.5 14.5 2.5 1.6 164,0 19.33 1.35 
Metrip Wea. 3: ees 200. 15.5 3.5 2 25 178.0 22.09 1.42 
COP Tis Se ME ES CCE 214, 14. ‘68 4. 204.5 25 62 1.68 
“ GUE RE AS St eee 222, 8. 5 27 3.5 294.0 27.62 3.45 
9 Se i TR 242, 20. 2.57 3.0 214.0 26.17 1:30 
SOMES ce. \ te ees 256, 14, 2.50 1.5 221.5 25.63 1.83 
AI TU 1 ee ER ot = 263. 7, | 1.50 Tk 224.0 24.57 3.51 
“2 tal: oe ae ag gs CF 280, Trail 4.00 3. 224.0 98.47 1.67 
os 7 3) ace a ARS PL 302. 22. | 7.00 5. 274.0 32.81 1.49 
PY Gi ok RE ATT: 323. 21. | 19.00 9, 226.0 47.03 2.24 
| 
Tre ON Ee ha RS i 347, 24, | 12.00 9. 224.0 40.61 1.69 
be E40) (ie dys)... 2 Lae 364, 1732 | r100 ll. 192.0 38.21 2124 
BROWN SWISS. 

Weight.| G G H Wake cl tee dao nee. 

- A eight. ain. rain. ay Tilk, ter. ry ma 

Week ending. Lbs. Lbs. Lbs. Lbs Lbs. | Total. | ter to 1 

Lbs. lb. gain. 
Rreretne ide eer 8 has |.) 1 MSN Aa ees, OF Eos RR ed ee ee 
CLOT as Fai a ec ie eA 115.75 1OONIL Se eee ee 130.75 12.75 1.24 
Colt matali I a Sea eres 123.75 B00. (eo ee ee 143.50 13.78 1,72 
eee ee ae aa ee ee 132.0 14M pe BPM SARIS ls Dts 138.00 13.25 1.66 
“ pomectes, Wee ee 135.0 3.00 25 1.6 138.00 16.84 561 
“ LC Se are Iver 148.0 13.00 2.5 1.6 140.00 17.03 1.31 
“ Laas Sle Se eee. aa 158.0 10.00 9.5 1.6 161.00 19.05 1.90 
RU Se eee 168.0 10.00 2.0 2.25 | 172.00 20.21 2.02 
” TOA ae RE Rs (OE 176.0 8.00 5.25 275 | 188.00 25.02 3.13 
“ ‘iy = ei Arad ove aa 193.0 17.00 A.25 1.75 | 200.00 25.33 1.49 
“ Do iiee Sty fie (URE Bib Me SED 210.0 17.00 5.50 2:00 | 211.00 26 83 1.58 
BRO Pini ere tok cise Sih TE 223.0 13.00 6.50 3.25 | 192.50 26 98 2.07 
aly eis 4 tse ARs eg Se 2°0.0 -3.00 5.50 250 | 206.00 S80 |e ach dee 
“ it eae SO ee Tee 239.0 19.00 10.50 4.00 | 206.50 32.51 ¥3.70 
“ (PE Te A TE BS 18 Ba 252.0 13 00 11.00 6.50 | 211.00 35.05 269 
“ Baeem as cane Vic, Lely aee 263.0 11.00 14.00 7.50 | 209 00 38.79 3.52 
Aug. A Pe eae 281.0 18.00 16.50 10.50 | 209.50 43.58 2.42 
“ 10 (Six days). ......-.------ 292 0) 11.00 15.50 9.00 | 180.00 38.61 351 


*A verage for two weeks. 
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The gains of both calves were irregular from week to week, due per- 
haps more to variation in the contents of the bowels than to differences 
in the weight of carcass itself. In the following table the gains, aver- 
age dry matter per pound of gain, and the average amounts of feed 
required to produce 100 pounds of gain are given for the two calves for 
periods of five weeks. 


TaBLeE [X.—Showing food required for 100 pounds of gain. 


BROWN SWISS. HOLSTEIN. 
Required per 100 | Required per 100 
Dry . Dry A 
Total |matter pounds gain. Total |matter pounds gain. 
Five weeks ending pein. bee — SSS ee Bein. per i aa 
8 1lb. . . Ss. b : é 

4 : Milk. |Grain. | Hay. : Milk. |Grain. | Hay. 

Bain. | bs. | Libs, |. Libs: gain. | "Lbs, | Lbs. | Lbs. 
42.5 1.78 | 1,388 12 51 1.49 | 1,892 10 6 
62.0 1.89 | 1,593 33 17 72 1.65 | 1,464 20 20 
53 0 3.02 | 1,934 90 45 81 1.95 1,630 42 24 
29.0 2.83 | 1,343 110 67 4i 1.92 | 1,015 56 50 


These calves were able to make gains on a very low consumption of 
dry matter. The Holstein, having fresh milk unskimmed after the 23d 
of June, continued to put on flesh at a food expenditure of not quite 
two pounds of dry matter per pound of gain, certainly a very creditable 
performance. 

In the following table a comparison is made between the average 
amount of grain and milk required by the Duroe Jersey and Poland 
China pigs in the three periods reported in Table III for 100 pounds of 
gain and the average amount of milk, hay and grain required for 100 
‘pounds of gain by the Brown Swiss and Holstein calves. 


TaBLE X.—Pigs and calves compared. 


Required for 100 pounds of gain. 


Milk. Grain. Hay. |Drymat- 


Lbs. Lbs. Lbs. | ter. Lbs. 
Proc: ) CISOy Digs eee. esa. dee eee eas ee rk =) eae 867.9 226 A ee ee 283.23 
Poland Chinarpies-2-05. ok 2 ee ee eee. ee 846.2 225.1: See ee 28.00 
Eplstein, skinvmilkt 2s.) 2 ee ee See 1,428.0 15.0 13 161.84 
Holstein: whole milks: s8 25. Se see es ee 1,823.0 49.0 37 206.94 
BLOW SWise! lose os EA eee. ee eee <1 Fe 1,542.0 61.0 84 230.82 


The pigs and calves in these experiments were subjected to the same 
conditions of weather and treatment. Their grain ration was different. 
The pigs demanded a very much larger proportion of grain to milk than 
the calves. 

Keeping these facts in mind the conclusion that the calves put on 
their gains at an appreciably less expenditure of dry matter will not be 
misinterpreted. The Holstein required more dry matter when consuming 
whole milk than skim milk, simply because he was older at the time 
he received it. While both calves were healthy and thrifty the fact that 
the Holstein made more economical gains than the Brown Swiss is 
worthy of note. 
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BACTERIA—WHAT THEY ARE, WHAT THEY DO, AND HOW 
THEY ARE CULTIVATED. 


f 


BY C. E. MARSHALL. 


Bulletin No. 139.—Veterinary Department. 


GLOSSARY. 


Aérobes.—Bacteria which require free oxygen. 

Agar-—Agar.—A preparation of dried sea weed found on the eastern coast of Asia. 

Anaérobes.—Bacteria which will not live where there are traces of free oxygen. 

Arthrospores.—Bacterial cells which assume the characteristics of spores. 

Asporogenic.—A pplied to bacteria incapable of producing spores. 

Bacillus (plural, bacilli)—A rod-shaped micro-organism. 

Bacteria (singular, bacterium).—A generic name representing the entire class of micro- 
organisms. 

Bacterium.—In the generic sense the singular of bacteria; in specific sense, a very short 

. rodor bacillus. 

Biological.—Pertaining to the study of life. 

Blood-corpuscles.—Circular cells existing in blood. 

Blood serum.—The straw colored liquid expressed from blood clot. 

Bouillon.—A beef tea containing dry peptones. 

Brownian motion.—A vibratory motion. 

Capsules.—A gelatinous substance enveloping bacteria. 

Carbon.—A chemical element entering into the composition of all organic compounds. 

Cell.—The ultimate division of organized living matter. 

Cellulose.—A woody fiber-like substance. 

Cell-wall.—A _ sheath enveloping a cell. 

Chain.—Several micrococci joined together as a string of beads. 

Chromogenic.—A pplied to bacteria producing pigment. 

Cilia (singular, cilium).—Lash-like appendages. 

Clostridium.—Designates an enlargement at the middle of a bacillus, produced by the 
formation of a spore. 

Colony—An aggregation of bacteria springing from a single micro-organism. 

Culture.—Bacteria under cultivation in a suitable soil. 

Diplococcus (plural, diplococci).—A kind of micrococci arranged in pairs. 

Disinfection.A process by which pathogenic bacteria are rendered inactive, or killed. 

Endospores.— Spores formed within a ceil. 

Fermentation.—A process of chemical change instituted by a ferment as produced by 
j easts or bacteria. ; 
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Fission.—The constriction of the cell-wall in the process of multiplication. 

Flagella (singular flagellum).—Same as cilia. 

Fungus (plural fungi).—A low form of plant life free from green pigment (chlorophy!]); 
it obtains its substance from organic matter. 

Gelatin.—A jelly like substance obtained from animal tissues. 

Germ.—That from which vegetable or animal life develops. Is frequently used asa 
synonym of microbe. 

Germination.—The process of development which the germ undergoes. 

Hanging-drop.—A small drop of fluid in which bacteria are suspended for the study 
of their natural condition. 

Homogeneous.—Uniform consistency throughout. 

Hydrogen.—A chemical element occupying an important place in organic chemistry. 

Incubator.—An apparatus for holding an even temperature during an indafinite period. 

Maximum.—tThe highest. 

Medium.—A material for the cultivation of bacteria. 

Microbes (singular, microbs).—Same as bacteria. 

Micrococcus (plural, micrococci).—Spherical bacteria. 

Micro-organisms.—Same as bacteria. 

Micro-millemeter.—One twenty-five thousandth of an inch. 

Minimum.—The lowest. 

Morphology.—The study of form. 

Moulds,—A class of fungi. 

Nidus.—A nest or home. 

Nucleus.—A very dense and essential portion of a cell. 

Optimum.—Best. 

Oxygen.—A chemical element widely distributed through nature. 

Pasteurization.—The process of eliminating most bacteria. 

Parasitic.—Applied to those bacteria existing on living matter. 

Pathogenic.—Applied to those bacteria producing disease. 

Peptones.—Digested muscle fiber. 

Pztri-dish.—A dish used for plating. 

Photogenic.—Applied to bacteria emitting light. 

Plate.—A piece of glass upon which solid media are spread for the isolation of differ- 
ent species of bacteria. 

Platinum.—A white metal withstanding a high degree of heat. 

Proteid.—An albuminous substance. 

Protoplasm.—A semi-fluid, translucent material found in the body of all living cells. 

Real Motion.—Motion from place to place. 

Refringent.—Refractive, glistening. 

Saprogenic.—Applied to bacteria producing putrefaction. ; 

Saprophytic.—Applied to bacteria living on dead matter. 

Surcine.—Micrococci grouped in cube-shaped masses. 

Spirillum (plural, spirilla)—Screw shaped micro-organisms. 

Sporadic.—Isolated. 

Spo”e.—Oval glistening body inside of the bacterial cell. 

Spore-wall.—The dense sheath covering the spore. 

Staphylococcus.—A species of micrococci arranged in grape-like clusters. 

Sterilization.—The process of killing or removing all bacteria. 
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Streptococcus.—A species of micrococci arranged in chains. 
Tetrad.—A grouping of four micrococci. 

Threads.—The joining of bacilli end to end in rows. 
Toxicogenic.—Applied to bacteria producing poisons. 
Translucent.—Semi-transparent. 

Vegetative cell.—Cell capable of multiplying, 

Vibrio.—A comma shaped micro-organism. 

Yeasts.—Unicellular plants which multiply by budding, 
Zooéglea.—A massing of bacteria by means of an adhesive cell wall. 
Zymogenie.—Applied to bacteria producing fermentation. 


INTRODUCTION. 


The science of bacteriology has entered into such an intimate relation 
with the farmer, because of its connection with the dairy, the soil, the 
silo, the diseases of animals and plants, and his surroundings, that some 
knowledge of it becomes indispensable to him. Thus far he has been met 
with reports and treatises of a technical or semi-technical character, 
simply because reports and treatises assume that an elementary knowledge 
of this subject exists, and because a report or treatise cannot be written 
absolutely free from terms of a technical nature. Explanations are not 
satisfactory where they are short and unsystematic. 

The Michigan experiment station shall strive to make the work in 
bacteriology useful to every man who can read the English language and 
is interested in the matters of which this science treats. To accomplish 
this object, short and simply written bulletins will be issued from time to 
time, paving the way for the reports of experiments which must be of a 
semi-scientific character from their very nature. It is desired that 
these bulletins be near at hand for immediate reference and that they be 
wide enough in scope to answer and explain the various questions which 
naturally arise from a perusal of bulletins and in practical life. 

In a few words, a general survey of bacteriology, covering those phases 
of the science especially applicable to agricultural interests, will be 
undertaken. 


TERMS. 


Some confusion prevails in regard to the terms applied to the organ- 

isms constituting the class of life included in bacteriology. Perhaps the 

most specific general term in use and most representative is 

Bacteria. bacteria, that which enters into the formation of the term 

Micro-organ- bacteriology; yet a term so significant as micro-organisms— 

eke small organisms—must not be disregarded. Again we find in 

Microbes. the word, microbes, about the same fullness of meaning as in 

micro-organisms. Sometimes the most non-specific term, 

Germs. germs, is employed, evidently because it is short and euphon- 
ious, rather than from any value it possesses in this connection. 
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THE SCIENCE OF BACTERIOLOGY. 


Bacteriology has for its aim the study of bacteria, in their morphological 
aid chemical aspects. Often the yeasts occupy a share of the science along 
with certain moulds, probably for no other reasons than their close rela- 
tions to bacteria and the similarity of the methods used for the study of 
each. Yeast fermentations have always been associated with the study of 
bacteria. Pasteur united them under one common and natural department 
of experimentation by his early labors upon fermentation. 


WHAT ARE BACTERIA? 


It is not safe to attempt a definition inasmuch as many modifications 
would be necessary. A few of their characteristics may be mentioned, and 
these will convey to the reader sufficent data to formulate in his own mind 

a satisfactory notion of these minute forms of life. They are 
Definition. unicellular plants; that is, instead of possessing a complex struc- 
Bacteria. ture of many cells, as the plants visible to the naked eye, they 
are but single cells, translucent, and have a definite form. In 
their multiplication, one cell divides and produces two, each 
Yeast. of these two divides and both together produce four. A yeast 
cell, instead of multiplying by division or fission, increases by 


Fig. 1. Yeast cells. 


budding. From the parent cell buds off a daughter cell, 
Moulds. smaller than the parent cell. In mouldsthe growth is much 
like twigs, with the formation of long thread-like shoots. 


CLASSIFICATION OF BACTERIA. 


In the animal and plant kingdoms classifications are based largely upon 
anatomical structures and physiological functions. Form does not take a 
part to any great extent. Owing to ignorance of the structure and fune- 
tions of the bacterial cell, a classification based upon them is infeasible: 

consequently the classification rests entirely upon the form 
Bacillus) which is easily studied. Three distinct forms exist. The first 
Shape. is a rod shaped cell, called a bacillus—plural, bacilli. Conceive 
little translucent rods, with rounded, tapering or square ends, 
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the length of which is two to ten times the thickness 
ofthe rod. The length of any species varies consider- % Sy 
ably, yetit has its limitations. ‘I'he diameter of the rod NS 
is more likely to remain constant, still this will vary 4 
slightly. The figures just pointed out irdicating the AN Gf 
ratio of thickness to length, bearing Inmind the con- 
stancy of the diameter, will illustrate the possibility  ™%? Bacillt 
Size. of variation. The size of these cells is measured by a unit 
called 4 micro millimeter or micron, which is equal to z,4;5th 
millimeter, or about s;},;th inch. This unit is indicated by the Greek 
letter mu. m. The length of a bacillus will vary from one to ten 
microns. The bacillus which causes tuberculosis measures about 2 
m. OF xs2,7,th inch in length; that is, considering the human red blood 
corpuscles equal to zs'5,th inch in diameter, it would require nearly 
four bacilli arranged in a row end to end to reach across the cell. It is 
possible to distinguish markings of s)5th inch with the naked eye. In 
order to make a thread of bacilli as above, that would correspond to the 
x} th inch, sixty-two and one half bacilli would be needed. There may be 
several hundred thousand of these bacilli confined within a drop of water. 
Some bacilli are much longer and larger than the tubercle bacillus, and 
tbere are others much smaller. A rod, straight, whose length is greater 
than its diameter, is usually called a bacillus. To ashort, thick 
Bacterium. rod whose length is about equal to its diameter, the term bac- 
teriwm has been applied. In this sense it is used specifically, 
but is also employed generically as the singular of bacteria. 
Micrococcus. Codrdinate with bacillus in the classification based upon form 
is the micrococcus, a small sphere. Instead of being a rod 
Shape. shaped organism, as the bacillus, the micrococcus is round and 
of ball shaped. The size of a micrococcus does not 
"See, vary so much as a bacillus, yet it is not constant. 
Size. Some micrococci are much larger than others, still - 
rea rs) 53 the average micrococci have a diameter which is 
eo about equal to the diameter ofa bacillus. One 
' micron indicates about the average diameter of 
Midncoc, each. To illustrate, it would take 25,000 micro- 
cocci arranged as a string of beads to equal in 
length the diameter of a medium sized plum. These cells are not always 
perfectly spherical, but may be almost cube shaped, compressed on sev- 
eral sides, or they may be biscuit shaped or may be pointed on opposite 


sides. : 
Spirillum. Along with bacilli and micrococci is another form which 
Shape. completes this classification. This form is screw shaped 
a @. or spiral; the screw of a corkscrew fairly 
: | represents this form. Such micro-organ- 
OFS isms are known as spirilla, the singu- 


\ lar of which is spirillum. The lengths 
of these bacteria vary more than any 
of the other forms. They may be much 
longer than any of the bacilli and 
again may not exceed some of the 
Vibrio. Fig. 4. Spirilla. shorter in length. There are many of 

the spirilla made up of segments, one segment consisting of 
only one curve of the spiral. Whena segment of this kind exists by itself, 
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forming a complete organism, it is usually called a vibriv. Thus we speak 
of the micro-organisms of Asiatic cholera—the vibrio of Asiatic cholera. 
Classification: 
1. Bacillus—bacilli—rod shaped micro-organisms. 
a. Bacterium—short, thick micro-organism. 
2. Micrococcus—micrococci— spherical micro-organism. 
3. Spirillum—spirilla—spiral micro-organisms. 
a. Vibrios—single curved micro-organisms. 


PROTOPLASM. 


The contents of a bacterial cell are normally homogeneous, translucent, 
and refringent, corresponding closely to the protoplasm, a 
semi-filuid and almost transparent mass, found in other 
living cells. So far as known the cell possesses no nucleus; 
still evidences of its existence are present. While the proto- 
plasm is usually homogeneous, there are conditions when the 
opposite will prevail. Laboratory workers are acquainted with 
certain changes in the protoplasm induced by unfavorable media upon 
which they grow, by the direct rays of the sun, by a high degree of heat, 
and by certain chemicals. These agents are artificial. A natural change 
in the protoplasm occurs when the cell enters the stage of spore produc- 
tion. The protoplasm will then break up into different sized granules 
which move towards the center and coalesce. 


Appearance. 
Nuclens. 


CELL WALL. 


The sheath which encloses the protoplasm is of great interest as well 

as importance. Its composition seems to be that of woody 

Composition. fiber, cellulose, as has been established by micro chemists. 

Demonstra- The demonstration of it is dependent largely upon inference 

mem. and analogy. : Owing to certain peculiar arrangements of bac- 

teria and the linking of cells, it does not seem possible that 

such could occur unless the cell be sheathed. Again, by the action of 

iodine, the protoplasm can be made to retract from the cell wall, leaving 

it behind, unassociated with anything, as a well defined line. 

Capsoles. | With certain species the cell wall becomes enlarged resembling 

a gelatinous mass. When this is characteristic of a species, 

it is spoken of as a capsulated micro-organism. The great importance 

belonging to the cell walls of bacteria is their power to resist 

Resistance. external agents of destruction. While the cell wall of one 

species will resist a comparatively high degree of heat or low 

degree of cold, that of another seems to have no resisting power at all. 

Someone may ‘ask whether this power of resistance does not lie in some 

other portion of the cell structure; perhaps it does, but the indications 

lead us to believe that the cell wall is the greatest factor. More light will 

be shed upon this matter as we proceed. At this point a consideration of 
motionand flagella will be fitting. 


MOTION 
Many bacteria move and their motions differ. One species 


Kinds. has a tumbling motion through the liquid in whig¢h it is sus- 
pended, another a dartiog motion, and still another a snake- 
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like motion, all of which are progressive, moving from one 
Actual. place to another. These bacteria possess actual motion. There 
are other bacteria which have only a vibratory motion, or an 
up and down motion, but do not move from one place to another. 
Brownian. This kind of motion is known as Brownian motion. Again, 
there are other bacteria which remain absolutely still. . 


FLAGELLA. 


Associated with actual motion in bacteria are organs of propulsion, 
called flagella, cilia, and even whips, because they are whip-like 
Composition. appendages. Krom some of their reactions to stains, they 
res-mble the structure of the cell wall, and may be merely a 
continuation; yet if they really are concerned in the move- 
ments, it would seem more plausible to consider protoplasm 
Arrangement. as part of their structure. Bacteria differ widely in the arrange. 
ment of their flagella. The bacillus may have but one flagellum 
or it may ses RH aren When possessing only one, 
it is placed at the end, but if many, they Coan 
radiate from all sides. In the micro- soantetes 
coccus the whip proceeds from the side. 
Very few micrococci are known to have 
whips. The true spirilla possess a 
bunch of flagella at each end, and the 
. vibrio a single whip_at the 
Size. end. The ordinary flagella 
are three to ten or twelve 
times the length of the micro- 
Giant, organism. In afew species, 
what are known as giant ; 
whips have been found which are forty TE eae CRB 
to sixty times the length of the micro-organism. 


SPORES. 


In the discussion of protoplasm, reference was made to its condition 
just before the formation of the spore. It becomes granular 
Formation. and more refringent. The granules gradually proceed towards 
that portion of the cell, where the spore is in process of forma- 
tion; there they coalesce, take on a membrane or sheath and assume the 
form ofa spore. This spore may be located A 
Location. at the end of the cell, at the middle, or any 
place between the middle and the end. It | £ 6 
may be wider than the cell, thus causing a : & 
bulging. In such a case, when the spore 
is located at the end, it will produce a club Fig.6. Spores. 
shaped or a drum stick shaped micro-organism. When the spore is in the 
middle and produces a bulging, it gives 1ise to the clostridium form. 
Wherever the spore is in the cell, it undergoes about the same life history: 
As soon as the cell has produced its spore, it will begin to dis- 
Germination. integrate and eventually leave the spore free. This spore will 
not generally germinate when left in the same medium in which 
it was produced, but if transferred to a suitable medium will 
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develop into another cell; that is, a cell may produce a spore, but it dies in 
the act; yet it has its life continued through the spore which will in turn 
give rise to acell. Sporulation does not mean multiplication but simply 
a transmission of life. When the spore germinates, it throws | 
Endospores. off the sheath enshrouding it and the young cell comes forth. 
This mode of formation, when the spore is within the cell, is 
called endospore formation. In this class the spores appear as bright 
oval bodies, highly refractive, much more so than the protoplasm of the 
cell, and markedly uniform. On the other hand, there are 
Arthrospores. those cells which become more refringent as a whole, seem to 
resist staining reagents more than their associate bacteria, and 
in short to assume the qualities of a spore. Such spores if 
they do actually exist are called arthrospores. There are many bacteria 
in which no spore formation has been observed; for this reason this indef- 
inite class of arthrospores has crept in; still it bears with it considerable 
valuable evidence. Certain spore bearing bacteria when grown 
Asporogenic. under unfavorable conditions will cease to produce spores. 
Spore wall, Such bacteria are called asporogenic bacteria. The spore wall 
which breaks away when the young microbe starts on its career, 
is of the greatest importance in the bacteriological economy. 
Resistanca. It is perhaps one of the most resistant and impenetrable of sub- 
stances making up plant life. Were it not for the spores, bac- 
teria would be easily eradicated. They are exceedingly resistant to heat, 
sunlight, dessication, stains and chemicals. Spores are known which will 
resist twelve hours of steaming, will live for months in the direct rays of 
the sun, will endure for years in dust, will not react to ordinary staining 
methods, and will be unharmed after hours in a strong germicidal solution. 
This feature of the morphology of bacteria plays a decided practical réle 
in bacteriology. The inability to sterilize milk is largely due to this char- 
acteristic of some bacteria; the continuous existence of anthrax in some 
localities is also based upon this fact. Spores are the most formidable 
obstacles a bacteriologist has to contend with. 


GROUPING OF BACTERIA. 


Besides the classification of bacteria founded upon forms and spores, 
there is another not used so much to systematize bacteria, but to a con- 
siderable extent as a characteristic in the identification of species. Some 
bacilli always remain ununited with others of their kind; there are those 

which unite in pairs, ge 
Threads. the endsare contiguous 


to eacb other, and still = = 
those which form long threads or 


rows, united end to end. Again 
bacilli may have characteristic 
groupings; the bacillus of tuber- 
culosis is generally arranged in 
clusters of three, four, or more 
bacilli, and the grouping of these 
bacilli is not peculiar to any other 
variety. With the micrococci, the 
groupings are more noticeable Fig. 7. Threads of bacilli. wr 
and pronounced. As with bacilli, micrococci may be arranged alone or in 
pairs and other groups. They are not especially designated when existing 
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3 alone, separated from others, but when e2 
Diplococeus. 4 © united in pairs, they are called diplo- 
& 


ag . cocci. Groups of fours are also quite , g3 - 
S common and to these groups the name, 38 ) 4 
Tetrad. 2 ;. tetrads, is given. Another arrange- & 
3 ment is where several of these tetrads 
Fig. 8. Fig. 9. Tetrads. 
Diplococei. are arranged and brought together so 
as to form a cube. These ccuba: like masses are 
Sarcine. sarcines. If micrococci are arranged together so that one fol- 
lows the other in a line, they will have the SE Oe a 
$7o CG chain or a string of = 
Streptococcus. = “e beads. Cocci so joined 
a & areknown as streptococci. 
S 4 4 They may be arranged exe 


g, S g@’ in bunches looking much © 
Staphylo- es , 5°80 like a cluster of grapes; 
eas ; when 50 grouped they Fig. J1. Staphylococci. 
Fig. 10. Streptococci. are called staphylococci. Bacteria in general 
are many times found in large masses visible to the naked eye, 
and are closely adherent to each other. Such masses are 
Zodglea. zooglea. This condition is usually produced by the structure 
of the cell wall in such cases. There seems to be a gelatinous 
substance s irrounding the cell due to a hydrated condition of the cell 
wall. 
FISSION. 


The matter of fission or division in bacteria influences largely their 
arrangement or grouping. It is easy to conceive a bacillus dividing in 
two and these two in four and so on by constrictions which 
Single Fission. gradually separate the bacilli. If these constrictions are com- 
plete, the bacilli will appear single, if not they will form in 
threads. The same thing takes place with micrococci; if the 
constrictions are complete, they are single; if not complete, they form 
chains which correspond to threads of bacilli. By some authors these 
words thread and chain are used synonymously. Should a micrococcus 
divide and form two, a diplococcus would exist, but if these 
Donble two should divide in a direction opposite to the ‘first, a group 
Bn) of four or a tetrad would be formed. In this case ‘there are 
divisions in two directions. Now consider a division of the 
arippee cocci constituting the tetrad in a third direction, producing a 
| cub. shaped mass, the resulting group would be a sarcine. 
Multiplication. Through fission, multiplication of bacteria occurs. When 
placed under proper conditions it is very rapid, in some species 
every half hour. This increase in a geometrical ratio conveys some 
notion of the number of bacteria one micro-organism will give rise to in 
the course of twenty-four hours. The multiplication would be like this: 
At the beginning there is one bacillus. 
huss end of the first half hour there will be two bacilli. 


66 “ “6 gacond “ “c te ‘ four bi 

we 6 6 third « és ‘ ‘“ GC eioht °° 

ett hy gid SEL BNA C0 11 ne «  & sixteen bacilli 

ea ick ey OLY OS feEy ce | CE “« “thirty-two bacilli. 
Cr) be 0 “ “ “6 us sixty-four Fs 


“ « « « “seventh half hour there will be one hundred twenty- 
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eight bacilli. This is three hours and one-half from the beginning of the 
multiplication. At the end of the tenth hour, following out the same 
ratio of increase, there will be one million oue hundred seventy-six thou- 
sand five hundred and seventy-six. Computations made concerning the 
multiplication of one micro-organism for a week’s time, provided every- 
thing were favorable, give startling results. 


Classification according to fission: 
1. Bacilli: 
a, Threads—bacilli united end to end in a row. 
2. Micrococci: 
a. Diplococci—micrococci arranged in pairs. 
ce 


b. Tetrads— cs “ fours. 
c. Sarcines— ss “ “ cubes. 
d. Streptococci— “ ss “ chains. 
e. Stapylococci— “ sf “ clusters. 


Zobglea—the massing of bacteria. 


LIFE REQUIREMENTS OF BACTERIA. 


Like other plants bacteria demand proper conditions before they will 
develop; food suitable for their assimilation, moisture sufficient for com- 
plete solution of the food, a reaction neither strongly acid nor alkaline, 
and a proper temperature to favor their growth. Wheat will not grow 
unless these factors are observed. If the soil is void of richness, the grain 
of wheat sprouts and withers away; if moisture is wanting, it may not 
sprout at all; if the temperature is low, it scarcely grows; and if the 
reaction of the soil is wrong the life is stunted, as in the alkali tracts of 
the west. Wheat will grow in some soils while in others’ it is poisoned. 
Some fields will produce forty or fifty bushels to the acre, and other fields 
will merely return the seed. Again there are those plants which will grow 
where the wheat will not, illustrating the fact that each species of plants 
hasitsoptimum soil. Just as with higher plants, so it is with bacteria. 
Some will grow well on a soil where others will not; on certain soils there 
are those which will not develop at all. Each species of bacteria has a 
soil which is best adapted to that species. There are however certain ele- 
ments which are absolutely necessary to their growth and which must 

enter into their food. 
Food. Nitrogen is one of them. Remove all traces of nitrogen from 
Nitrogen. their food and they will not grow. Absolutely pure fat will 

not undergo decomposition, neither will an absolutely pure 
sugar solution ferment In fat there is no nitrogen and sugar is free from 
it. The sources of nitrogen are however numerous. When bacteria act 
upon a bald rock protruding above the ground, they do not gain their 
nitrogen supply from the rock but from traces of ammonia in the air and 
from the free nitrogen of the air. These substances which they gain from 
the air they convert into nitric and nitrous acids and utilize what nitrogen 
they need for their own economy. In the soil, decomposing organic 
matter, such as decaying plants, is present to furnish the required nitrogen. 
Water has enough nitrogenous material suspended in it and in solution to 
provide a rich nidus for the multiplication of bacteria. Disseminated 
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through the air, traces of nitrogenous compounds are found. No matter 
in what direction the attention is turned, there is sufficient 
Oxygen. nitrogen for the needs of bacteria. 
Oxygen is also essential to bacteria. Many of them require 
the free oxygen of the air the same as man; but others are 
Asrobicand poisoned by this same free oxygen; that is, there are those bac- 
Anaérobic. teria which will not grow in the presence of air. ‘Two classes 
of bacteria therefore spring from their reactions to oxygen of 
the air, the one requiring this oxygen, the aérobic bacteria; the other 
poisoned by this free oxygen, the anaérobic bacteria. From this the con- 
clusion must not be drawn that the free oxygen of the air is the only 
source for the aérobic bacteria, and that the anaérobic bacteria do with- 
out oxygen in any form; on the contrary both classes utilize oxygen in 
combination with other elements as found in organic matter. 
Bacteria as a rule are unable to absorb carbonic acid gas as 
Carbon. the higher plants with their chlorophyll, yet some of them are 
able to employ it in their functional processes. For their own 
sustenance they obtain their carbon along with the other ele- 
Hydrogen, ments in organic substances. This is alsotrue of hydrogen, 
Phosphorus, phosphorus, sulphur, and mnereenie salts necessary to their 
Sulphur, ete. development. 
No bacterial development occurs without the presence of 
Moisture. moisture. ‘Whenever the micro-organism finds a dry habitat it 
ceases to grow, although it may remain alive for days and 
months. Bacteria stand in need of moisture as much as the wheat plant. 
The spore, the most resistant form of the micro-organism, may lie dormant 
for years if moisture is absent. Like the grain of wheat, it will not germi- 
nate unless sufficient moisture prevails. Dust contains life, but it is not 
until it reaches a humid condition that it gives activity- to the life 


within. 
Temper- Bacteria differ widely in their relation to temperature, but 
ature. every species has its minimum, optimum, and maximum; that 


is, there is a point so low at which a certain species will cease 
to grow and one so high that it will not develop, and between these ex- 
tremes a point will be found at which this species will flourish best. Hach 
species has its own minimum, optimum, and maximum temperature. 
Some bacteria will grow at 8° C. [46° F.] and others at 70° C. [166° F-. ]. 
As a rule, however, those found outside of tbe animal body will grow best 
at about 28° C. [82° F.] to 30° C. [86° F.], and those connected with 
infectious diseases require 374° C. [98° F.] for their optimum. The 
tubercle bacillus develops only within a range of two degrees and 
others have a very narrow range of temperature, as the bacillus of glanders 
and the micrococcus of pneumonia; still most bacteria have a latitude of 
15° or 20° in which they will grow. Meat kept below 15° C.[59° F. ] will 
not decompose rapidly and milk will remain sweet much longer at this 
temperature, simply because the bacteria lie dormant and will not grow. 
Change in temperature is quickly noticed by bacteria. 
Bacteria will not bear a strongly acid or alkaline solution. 
Reaction. They may remain alive but refuse to grow. Some bacteria will 
grow in a slightly acid medium, but the reaction most favorable 
to bacteria as a class is neutral or slightly alkaline. 
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SAPROPHYTIC AND PARASITIC BACTERIA. 


According to habitat, bacteria may be divided into two classes, sapro- 
phytic, those which live on dead matter; parasitic, those which live on 
living matter. Among the saprophytic are found the bacteria of the soil, 
air, and water, and any which do not find their natural conditions when 
living matter is present. On the other hand, a truly parasitic micro-organ- 
ism will not live unless associated with life. Nearly all the bacteria pro- 
ducing infectious diseases are able to live on both living and dead material. 
There are no fast lines to be drawn in this matter of classification. 


PATHOGENIC AND NON-PATHOGENIC BACTERIA. 


The first of these produce disease by arresting certain functions of the 
organism or by a change in their tissues. Poisons emanating from this 
class of micro-organisms enter the circulation and give rise to the symtoms 
manifested in the disease. The non-pathogenic bacteria are unable to 
develop poisons or institute changes within the animal or plant economy. 


DISTRIBUTION OF BACTERIA. 


~The requirements of bacteria indicate their distribution, for each factor 
entering into these requirements must determine the existence of bacteria 
in any geographical location. As an illustration of this, the factor, mois- 
ture, could be well employed. It has been said that moisture is essential to 
bacterial growth. Other conditions being suitable, where moisture is, 
bacterial growth will be abundant, without it, there will be no develop- 
ment whatever. Put away a piece of leather in a moist cellar, it will con- 
tract moisture and upon its surface will be noticed certain fungus growths; 
place it then in a dry atmosphere, the fungus growths will disappear. 
What explanation can be offered! The light may have some influence, 
yet leather will mould in light, if moisture is present, but will not mould 
if there is an absence of moisture. Bacteria act as the moulds. Remove 
the moisture from a piece of meat and it will keep indefinitely. Fruit is 
dried that it may keep any length of time; if moisture were to be supplied 
to that dried fruit, it would decompose within afew hours. Oats in a shock 
are safe against mould and decay till the rain provides moisture for the 
latent life that is ready to germinate. Consider for a moment the decom- 
position that is constantly in process. Organic matter everywhere will 
decay if moisture is present, take away the moisture and the decomposition 
will stop. There are certain localities where an animal will dry up, when 
falling dead, because the moisture is so rapidly evaporated that the 
bacteria will not have an opportunity to begin their operations of disinte- 
gration. Not far from this locality the opposite may exist. The animal 
will fall dead, and the bacteria will soon commence their work of disasso- 
ciation; not long after the animal will be reduced to the ashes from which 
it sprang. Moisture, however, is only a factor in the distribution of 
bacteria and has been used merely to illustrate the importance of single 
factors in the determination of bacteria any where in nature. The other 
factors, food, temperature, reaction of media, each in turn could be shown 
to render a part in the distribution of bacteria, as important as moisture, 
but their importance will appear without especial illustration in the body 
of the discussion. 
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This subject presents treatment under three distinct heads, although a 
few media of distribution may scarcely be classified, and will accordingly 
be considered separately. These three heads are: 


bev Air: 
2. Water. 
3. Soil. 


Air. The air can hardly be regarded as a natural home for bacteria, 
notwithstanding the fact that many are found there. Most of 
the species found in the atmosphere are non-infectious; very few path- 
ogenic bacteria have had their presence demonstrated by direct examina- 
tion. Organic matter and moisture are the measure of bacterial life in the 
air about us. The dust which rises from the streets, laden with pulverized 
sputa of people with infectious diseases, and filled with the offal of horses, 
disseminates through the air a multitude of bacteria. The material con- 
veyed directly to the air from the lungs of the inhabitants and the 
sweepings from houses and shops provide a fertile soil for bacteria. The 
ware-room where rags are handled and skins are carted about, numbers its 
victims every year, the one dying of cholera, the other of anthrax. The 
city has the largest number of bacteria, mid-ocean the smallest. Where 
life is so active and every foot covered by habitation, it is a natural result 
that the air of the city should furnish its equally dense proportion of life. 
Mid-ocean on the contrary has little opportunity of feeding micro-organisms 
although moisture may be in abundance. The air is consequently practi- 
cally free from bacteria. The extremes have been drawn. The country 
with its scattered dwellings, the plain with its single house, the mountain 
with its bare rock,—all of which appear mid-way between the city and 
mid-ocean,—are not able to muster a regiment of bacteria to antagonize man. 
There are the winds and currents of the air to carry these fine particles of 
life over miles of country. Cinders from a volcano have been estimated 
to pass through hundreds of miles of air before they fell, and cinders are 
hardly comparable with bacteria. It is impossible to state the influence of 
currents of air upon bacteria, yet it must be great. Influenced greatly as 
they may be by currents of air and wind, bacteria always gravitate towards 
the ground and will eventually reach the soil. 
Water. Water may contain very many or very few bacteria; it rests 
wholly upon the kind and supply of food. Rivers flowing down 
the sides of mountains covered with dense wildernesses, lakes whose banks 
are free from inhabitants, and seas which measure thousands of miles in 
extent can boast of a scarcity of bacteria. There is but little decaying 
matter to be transported by these waters, and little opportunity for gather- 
ing sewage of habitable districts to supply the little nourishment required 
for the growth of bacteria. From the other side, view the conditions ex- 
isting along streams in our thickly settled states where town after town 
pours its sewage into them and where there are only two or three miles 
intervening between the towns for purification; also regard the borders of 
our lakes, where large cities have their intake pipe for their water supply 
only a few yards away from the outlet of the sewerage system. The water 
about the shores of lakes is usually very quiet and there is little chance 
for bacterial life to vanish. Here is the best food imaginable for growing 
bacteria. The waters of such places are pregnant with these forms, some 
of which are detrimental and some harmless. Bacteria are associated with 
habitation; they are essential for the reduction of the organic wastes given 
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off by man, and nature has her way of disposing of them over which man 
has little control. It may be asked what condition is found in under- 
ground streams and wells. There are many springs which have their 
source deep in the earth, the fountain of whose water may or may not be 
free from contamination. Imagine two strata of rocks which emerge from 
the earth at a thickly inhabited district and rich in filth. From this spot 
the water may percolate through the soil between the strata of rocks and 
in time find its exit in a sparkling spring of water. Itis a matter of quite 
common occurrence to find living infusoria in such water which are gener- 
ally traceable to a source of surface water. How much easier it would be 
for bacteria to find their way! What applies to a spring, applies equally 
to a well; and many times wells are discovered to be the receptacle of a 
back-yard cesspool. Rain water is usually comparatively free from injuri- 
ous bacteria, provided the cistern is clean and the first dash from the roof 

during a rain storm be turned into the waste pipes. 
Soil. While in some respects soil does not bear so much interest 

as water, in others it conveys a richness of interest to our minds 
which neither air nor water has presented. In the early days of bacteri- 
ology little was thought of bacteria in connection with growing crops; now 
it promises to be one of the richest as well as most formidable branches of 
bacteriology. Every new fact that comes to light in connection with 
nitrifying bacteria signifies the possibilities of this line of work. When 
the farmer spreads broadcast his barnyard manure or his blacking upon 
his fields, he does not add so many chemical constituents as he does bac- 
teria which will change his soil to profitable and utilizable fields. The 
nitrogen of nature which was growing so scarce before the eccentricities of 
the nitrifying bacteria were known, wiil doubtless cease to be a speculative 
element in the presence of this class of bacteria. Not only does the soil 
furnish nitrifying bacteria but also putrifying and other fermenting bac- 
teria. Ina heap of compost there will be found millions of bacteria at 
work upon the material forming it. Each species represents a specific 
function to a certain degree. The slops in the back-yard, the decaying 
matter stored in the cellar, the putrifying material scattered about the lot,— 
all are the homes of bacteria. The city soil, where there is so much filth, 
incubates bacteria day and night, and the ground is burdened with them. 
Here is the home of the tetanus bacillus which gives rise to lockjaw, here 
the typhoid bacillus sojourns, and here the source of many other infectious 
bacteria. A pasture upon which cattle diseased with anthrax have died 
may harbor the bacillus for years. The bacillus of blackleg also lives in 
the soil and finds its way into the tissues with little difficulty. Dissemina- 
ted through the soil are bacteria of nearly every kind, from those useful 
to man to those the most detrimental. In the old inhabited districts of 
Europe, where filth has accumulated for centuries, some of these most in- 
jurious bacteria may be found in large numbers. In such localities it is 
not infrequent for a lad to run arusty nail of the soil into his foot and die 
in‘a short time of lockjaw. The anthrax districts are well defined in 
Europe; maps are made designating the exact positions of these places. 
This is also true of blackleg, but the districts are not so well defined. 
There are sporadic cases which can usually be accounted for in each in- 
stance by some peculiar circumstances. A field unbroken by the plow 
and untrampled by animals with infectious diseases contains little danger 
from its supply of bacteria, for they are of the variety which do no harm 
pathogenically. Sandy tracts of land have few bacteria owing to the 
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scarcity of organic matter and in many cases of moisture. Moisture and 
organic matter in the soil govern the activity and change connected with 
it, and indicate the value of the land. 


Animals To make this heading coédrdinate with air, water, and soil, 
and would be an illogical division, and to make it subordinate is not 
Plants, reasonable. It is distinct. Animals and plants shelter bacteria 


and influence their distribution so greatly that it may truth- 
fully be said that they would have no distribution were it not for these 
agents. Diseases of animals, tuberculosis, for instance, would not extend 
from pole to pole, if it were not through the instrumentality of animals, 
Diseases of plants do not differ much in this respect. Established facts 
bear out this statement and point out the relation of bacteria to animals 
so far as distribution is concerned. Aside from animals and plants there 
are doubtless other means operating about which nothing isknown. With 
the amount of work that is now under way, it is fair to predict that the 
avenues of travel used by bacteria will gradually become familiar to bac- 
teriologistsin the near future. Methods will be devised to intercept them 
in their movements. 


BACTERIAL FUNCTIONS. 


Meat placed away for a short time will often reveal red and yellow spots 
and in fact spots of almost any color, 

Many have witnessed a pool of water which would change in color as a 
changeable silk, when viewing it from different places. 

The phosphoresence of the sea has been marveled at repeatedly. All 
have heard about it if not seen it. 

Every. housewife is conversant with the methods of using yeast to make 
bread, and wonders how a bit of yeast will render light a panful of bread 
dough. 

The dairyman waits for the souring of his milk with the same degree 
of assurance as he awaits the arising of the sun. 

The farmer makes his cider and regrets that it becomes vinegar so quickly. 

There are very few who have not looked over the surface of a swamp and 
seen air bubbles rising to the surface of the water. 

Meat will decompose before it is consumed and in this condition it has 
been eaten to the detriment of health. 

Villages have been poisoned by attending an ice cream festival or drink- 
ing the milk procured from a single milkman. 

All these phenomena have come to the attention of everybody. Have 
they all a meaning and are they associated with bacteria? Some of them 
suggest a lengthy treatment, yet at this stage satisfaction will have to be 
gained from very brief statements, since in some of these matters future 
consideration will be given. When bacteria are studied in their above 
relations one simply studies their offices in nature, what they do and to 
what products they give rise. This part of bacteriology is one of the most 
useful, fruitful, and practical relations of bacteria. Perhaps the investiga- 
tion of bacterial products has led to more beneficial results than any other 
line of the science. The suggestions made at the beginning of this subject.’ 

upon functions only introduce us to a wide field of research. 


Chromo- For many years there has always been food for superstitious 
genic people in the fact that spots of blood would appear upon their 
Bacteria. meat or bread. They considered them to be drops of blood 


deposited there by some supernatural power. At other times 
29 . 
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they have noticed that their milk was colored blue, redor green. Bacteria 
are at work producing pigments of various colors. They evidently secrete 
a substance which in contact with the oxygen of the air becomes colored. 

In the water are found several species of bacteria which yield a product 

of marked fluorescence; various shades may be noticed in the progress 
of their growth. 

Photogenic There are bacteria which upon cultivation will produce suf- 

Bacteria. ficent light to note the time of night. There are plants which 
light up the sea. 

In the making of bread the yeast plant is added for the purpose of fer- 
mentation. It probably gives rise to alcohol and carbonic acid gas; the 
alcohol evaporates when the heat is applied, and the carbonic acid gas 
renders the bread light by filling the dough with air spaces in its attempt 
to escape. 

Contained within cider is a sugar upon which the bacteria 
Zymogenic feed and change it eventually into alcohol, and this alcohol into 
Bacteria. acetic acid. In the evolution of acetic acid other products are 
formed on the way and along with acetic acid. While in many 

ways it is apparently simple, it is,-in reality, a very complex process. 

In the souring of milk, which follows very closely the yeast action in © 
bread and the change of cider in vinegar, the sugar of milk is converted 
into an acid, called lactic acid, directly or indirectly, as the case may be,” 
and which in turn precipitates or curdles the caseine. 

In swampy districts, underneath the water, there is usually - 
more or less organic matter in process of decay instituted by 
bacteria. In their operations they eliminate various gases from 
this material. This gas rises to the surface of the water, producing the 
bubbles mentioned. 

This decaying or putrefying process is also found in meat 
under another form. Meat is composed of avery complex array 
of elements; a greater complication would be expected in the 
products, which would be somewhat different. The gases formed are of a 
different nature and often give rise to decided odors. Such smells as that 
of ammonia will be noticed, and of rotten eggs, due to hydrogen sulphide. 

Intense poisons may also result from the action of these bacteria 

Toxicogenie and if introduced into the system will give rise to serious 

Bacteria. trouble. The many fatal cases of poisoning from eating meat 
are generally traceable to decomposing bacteria. 

The poisoning of milk or ice cream is much the same as meat poisoning 
and belongs to the same class. 


Aérogenic 
Bacteria. 


Saprogenic 
Bacteria. 
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LABORATORY WORK. 


It may seem out of place to introduce into a simple treatise of the fun- 
damental steps of bacteriology, a description of laboratory methods, yet 
an explanation will not be necessary if it is borne in mind that it is really 
a laboratory science; and for a successful interpretation of any article 
dealing with bacteria, a knowledge of the methods employed is obligatory. 
There is also another phase of this matter, which enhances the considera- 
tion of laboratory methods, and which, if kept in view, will lead to much 
practical good. This is a study of laboratory methods with the direct 
object of adapting them in, modified forms to every-day life. If careful 
attention is given in the review, still another feature, accuracy in detail, 
will be observed in every step of an experiment. Accuracy is indeed the 
most essential quality to a successful worker in the laboratory. 

It is a difficult task, even with the best illustrations, to describe appar- 
atus. Without an idea of the apparatus, laboratory knowledge would be 
meaningless, and a comprehension of the work would be impossible. A 
description, therefore, of the apparatus, with a view mainly to state the 
principle involved, will be undertaken. 

‘Laboratory work embraces the study of bacteria in all of their biological 
aspects, which signify their morphology, cultural properties, chemical pro- 
ducts, and many other associated branches of observation. To accomplish 
this object it becomes necessary to enter into a consideration of means to 
anend. To make the subject as simple as possible, topics will be inspected 
in a light which will not cause much confusion. The complex apparatus 
will be compared with things already understood. In fact the every-day 
utensils about the house are embodied largely in bacteriological apparatus 
which are modified for convenience. These modifications are not essential 
for an understanding of the principle and may be entirely overlooked. 
Let us now attend to the laboratory work, 


STERILIZATION. 


From the bacteriological standpoint, sterilization is the process of ren- 
dering any substance free from bacteria; any way in which this may be 
done is a means of sterilization. It must not be confused, however, with 
such terms as Pasteurization or disinfection. Pasteurization refers to the 
process of reducing the number of bacteria by killing those most suscep- 
tible to a certain degree of heat; while disinfection is usually limited to 
pathogenic bacteria, and means either the killing or the reduction of their 
vitality. 

Several methods are recognized in the accomplishment of sterilization. 
Because of the extensive application of sterilization to diverse objects and 
substances, it is readily seen that no method is desirable for all. They all 
have their particular advantages. Of the three general agents employed, 
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heat, chemicals and filtration, heat undoubtedly occupies the foremost 
place. 
Heat. This agent has been used since the embryonic days of bac- 
teriology. It was then applied continuously for various lengths 
of time; but as shall be seen later, the experiments were not always suc- 
cessful. Thanks to Tyndall for the introduction of discontinuous heating, 
or what is commonly called fractional sterilization. Under the consider- 
ation of spores it will be remembered that the spore wall was exceedingly 
resistant, much more so than the vegetative form; that some spores will 
withstand several hours of steam heating. Consequently it is sought to 
kill the vegetative form, which is done in a comparatively short time, and 
the spore is then allowed to develop. The process is this: When the bac- 
teria in the vegetative form are killed the heat is discontinued and the 
spores are allowed to germinate. The bacteria resulting from this germi- 
nation are then subjected to another heating of the same time and degree. 
This alternation of heating for the killing of bacteria, and cooling for the 
germination of spores is repeated two or three, times, during which period 
all the spores germinate and the bacteria produced from them are extermi- 
nated. Two methods have been suggested of applying heat, continuous 
‘and discontinuous, of which the discontinuous is the most reliable. 
Wherever heat of a high degree is possible, continuous heating becomes 
feasible and even desirable in many instances. 
Kinds. For sterilizing purposes, heat appears in two forms, moist 
and dry. ; 
= Boiling and steaming, without pressure, at L00° C. [212° F.], or with 
pressure at 125° ©. [257 F. |, illustrate the different manner of usage. 
Since boiling may be executed under most circumstances, and 
Boiling. the apparatus for steaming is not common, the former, boiling, 
is the most worthy of consideration. The conditions are almost 
universally present to sterilize by boiling in the form of wash-boiler, 
kettle, pans, or almost any receptacle. If utensils can be boiled for one- 
half hour they are practically sterile; that is, they are about as sterile as 


it is possible to obtain open vessels which are to be used in the handling ~ 


of exposed material. Occasionally spores are present which will resist this 
process, yet this is not the usual case. If bottles or pails are to be pre- 
pared for Pasteurized milk, no better means free from expense and trouble 
could be adopted. From the hygienic side, boiling is again exceedingly 
aseful. Milk may be Pasteurized by boiling, and made free from infec- 
tious bacteria. To insure safety against the tubercle bacillus, diphtheria 
bacillus, or the typhoid bacillus, no better scheme could be devised than 
to bring the milk to the boiling point for a moment at least. Water, too, 
is often the host of the typhoid bacillus, cholera spirillum and occa- 
sionally of other infectious bacteria. To rid it of danger, boiling is all that 
is necessary. Contagious diseases often exist in families. The rooms 
where the patients live have curtains and carpets, the beds have linen 
and other coverings, the patients have clothing,—all of which may usually 


be disinfected or absolutely cleansed by boiling. The scope of boiling as. 


a sterilizing, Pasteurizing or disinfecting agent is therefore very wide, 
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and it is something which is within the reach of all, while other methods 
may not be. 
Steam heat answers much the same purpose, but is more con- 
Steam. venient. A steaming apparatus, which will contain a hundred- 
fold more than any boiling apparatus, can be made and run at 
a very low cost. When sterilization is to be carried on day after day, it 
would be much cheaper in the end to have a steam sterilizer, for it would 
require less fuel and give much more space. It will not only answer the 
same purposes as boiling but will be accompanied by less risk.” Milk 
sterilized by steam seems to be in a better condition than that subjected 
to boiling, for the steam heat is much more uniform and less likely to 
produce a change in the composition of the milk. Utensils may be 
handled with greater ease from a steaming vat than from boiling water, 
and so with other things which steam can thoroughly penetrate In the 
laboratories nearly all moist steri- ; 
Steam lization is carried on by steam. 
Sterilizer. The apparatus used for this pur- 
ose is simple and not much 
different from the ordinary kitchen vegetable 
steamer. Conceive the kitchen veg=table 
steamer with its perforated bottom, its cover, 
and its low sides, extended till it stands from 
two to six feet high. Place in the center of 
the cover a hole for the escape of steam, 
because moving steam is more effectual than 
stagnant steam; then a steam sterilizer is 
complete. ‘To make it as convenient as possi- 
ble, there is a place in the cover for a 
thermometer and the bottom is fixed upon 
a suitable water vessel to which it is per- 
manently fastened and which is usually a 
mere continuation of the walls, copper lined 
for the water and flared out to give an exten- 
give heating surface. Ecos tube pa | al 
with the water pot indicates the amount of {guste Fn 
water and a stop-cock drains off the water = —— 
when desired, The upper part of this boiler- Fig. 12, Steam Sterilizer. 
like arrangement is therefore used for a steam chamber and the lower 
portion, about one-sixth of the whole, ie the water pot. Underneath the 
water pot the gas burner is placed. Wire baskets or tin receptacles are 
often employed for managing small articles with ease. Such a steamer 
or steam sterilizer is used in the laboratory; but the adjustments for con- 
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venience sake may be dispensed with when no degree of accuracy ‘is 
demanded as in experimental work. 
Autoclay. Mention has been made 
of the use of steam under 
pressure and of course at a hicher 
degree. For this method of s.eri- 
lization, a special sterilizer is neces- 
sary and is called an autoclay. This 
is of much the same pattern as the 
steam sterilizer just described, but 
instead of the steam escaping, the 
chamber is made steam tight so as 
to withstand several pounds pressure. 
At the top is a gauge to denote the 
pressure and a safety valve to pro- 
vide against danger. The thermo- 
meter is present as in the other 
case. In this apparatus, the steam 
may be raised to 115° C. [239° F.] i 
or 130° C. [266° F.] and one con- __n— 
tinuous heating will be equivalent °° 
to several discontinuous heatings in Lb -s 
the ordinary steam sterilizer, thus Fig. 13. Autoclavy. 
saving much time. The activity of steam becomes far greater as the tem- 
perature passes above 100° C. [212° F.]. Owing to the saving of time 
from the greater activity of the steam at 130° C. [ 266° F. ], this apparatus is 
much favored in some places for certain purposes. 

Moist heat is adapted to the sterilization of media or liquids which are 
prone to evaporate or undergo decomposition in the process of heating. 
The preserving of fruits and vegetables may be accomplished by this 
means and in canneries this agent is utilized in some manner. ° Anything 
that will stand boiling or steaming may be subjected to this method of 
sterilization without detriment and may be thoroughly sterilized if the 
boiling water or steam will penetrate the material. 

I hesitate to consider the time required because it depends upon a great 
variety of conditions and it is impossible to include them all. Some time 
is always required to raise the substance under process of sterilization to 
the same temperature as steam. If there is a large bulk, much time is 
required; if only a small bulk, a few minutes will do. With this in mind, 
it may be safe to state that two or three minutes will kill all bacteria in 
the vegetative form. As an illustration of this, liquid in a tube three- 
fourths of an inch in diameter may be sterilized at 100° C. [212° F.] for 
fifteen minutes each day during three successive days—the fractional or 
discontinuous method. Heating once at 130° C. [266° F.] in the autoclav 
will accomplish the same thing. If this same liquid were placed in a can 
holding a quart, that quart of liquid would require at least an hour’s 
heating each day for three successive days. The situation is now stated, 
and the conclusion can only be an exercise of the judgment in ascertain- 
ing how long it will take to raise the substance to the degree required. In 

this way sterilization by moist heat is conducteéd. 
Dry heat. As was suggested at the beginning of this discussion on 
sterilization, each form has its advantages over the others. 
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Dry heat can be made very effectual by using a high degree, which for a 
short time will accomplish more than could be expected of steam. Instead 
of using the discontinuous heating plan, one sterilization will be sufficient. 
Dry heat is usually applied in two ways, the direct flame and the 
oven. : 
Flame. Wherever the flame may be utilized as an agent to kill bacteria, 
no more positive and satisfactory means could be offered. Its 
uses are, however, very limited. In the laboratory, the platinum needle 
which is used for inoculation is brought to a red heat and is thus sterilized. 
Old knives and scissors employed for post-mortem work are rendered free 
from life. This intimates the possible uses. On the farm old knives and 
instruments used in the cutting of animals dead from anthrax, blackleg, 
tuberculosis, or any infectious diseases are safe only after they have 
emerged from the purifying influence of the flame. In this connection, 
although it does not properly belong under this head, may well be added 
that the disposal of carcasses in which infection was present or suspected 
or in fact the disposal of any material which would be likely to convey 
danger is by far the best accomplished through the flame. 
Hotairoven. Jn dry heat sterilization, ; 
the hot air oven has wide 
application and as a practical sterilizer 
is of great importance. It is a simple 
double walled oven, having‘an air space 
between the walls which opens near and 
about the flame; otherwise it closely 
resembles the oven of a gasoline stove. 
In the top are holes for the thermom- 
eter and thermo-regulator which regu- 
lates the supply of gas and _ heat. 
(This instrument will be described 
with the incubator. ) 

The hot air oven is designed for the 
sterilization of glassware and other 
hard and dry materials not injured by 
an exposure to a high degree of dry 
heat. Clothing can be sterilized but 
with more difficulty than articles whose 
surfaces are exposed. Instruments 
may be made bacteriologically clean in Fig. 14. Hot air oven. 
this manner; attention must be given to the degree of heat, lest the temper 
which is of so much value in some instruments be destroyed. 

- It has been found that 128° C. [ 262° F. ] will kill the vegetative forms and 
that 140° C. [284° F.] is required to destroy the spores; consequently it is 
eustomary to heat the oven to 150° C. [302 F.] for one hour to insure 
absolute sterilization. 

Chemicals. Chemicals are mostly used as disinfectants, and are not 

regarded with much favor as sterilizers. There are several 
reasons for this. It would ke absurd to sterilize or attempt to sterilize 
media with a chemical which acts as a germicide—germ killing—and which 
generally is actively poisonous. It would be substituting for bacteria a 
poison as detrimental as the bacteria themselves. Agents of this kind 
seldom kill outright, or within several hours, but rather retard develop- 
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ment, thus making chemical agents impracticable. They, nevertheless, 
have their use as sterilizers. It is possible to practically sterilize a sur- 
face of wood, as the floor, the table, etc., and they are fitted for cleansing 
walls and ceilings. Metallic surfaces may be purified, and surgical instru- 
ments rendered aseptic—free from bacteria producing diseased conditions. 
These chemicals may not kill the bacteria, but they do prevent their 
growth, which is a form of practical sterilization. A vessel may be steri- 
lized with chemicals and the chemicals then washed out with sterilized 
water. Chemical sterilizers fit in where other means cannot be employed. 
The substances used for this purpose will be considered in another bulle- 
tin, which will follow later, taking up germicidal agents and disinfectants 
for farm use with practical application. Chemicals as absolute sterilizers 
are of very limited application. 
Filtration. By this is not meant filtration by the ordinary filters of char- 
coal or sand, nor any improvised filter for temporary use. Such 
filters may be able to remove suspended particles of matter and assist in the 
oxidation of organic matter, but they will not remove bacteria. 
puglazed There is only one filter that will strain out the bacteria; this is 
moulded from a fine plastic substance, and is baked at a very 
high temperature. There is produced an unglazed porcelain. 
If perfect, the finest particles, not even bacteria, will pass through this 
filter, but the liquid will, when under pressure; without pressure it would 
pass through impracticably slowly. To apply pressure the porcelain is 
made in the forms of long tubes, which are placed in cylinders containing 
the material for filtration. The top is fitted closely to allow pressure upon 
the liquid in the cylinder; this pressure forces the liquid through the 
porcelain into the inner side of the tube, where it is perfectly free from 
organic particles or bacteria, as the case may be. All the suspended mat- 
ter adheres to the outer surface, from which it is easily removed. 
Filtration of this kind is resorted to in the study of products, formed by 
the action of bacteria. This filter is also used largely in the filtration of 
drinking water. For this purpose it is strongly recommended, provided 
the filters are without flaws. It has been highly praised where it has been 
used on a large scale in furnishing water to the inhabitants of villages. If 
India, where this work is in operation, were to make universal use of them, 
the mortality from Asiatic cholera would doubtless be reduced to a frac- 
tion of one per cent. 
Cotton wool. For filtration of air in cultural work, ordinary cotton-wool is 
utilized. This will not free the air of bacteria if a very strong 
current is forced through. The bacteria apparently lodge in its meshes 
before reaching the media within. To illustrate what cotton-wool will do 
in arresting minute organisms, an early experiment with fermentation may 
be cited. In order to demonstrate the action of yeast plants upon sugar 
solutions, a tube was filled with a very weak solution of sugar, containing 
some nitrogenous matter. It was rendered free from bacteria and yeast 
plants and a sterilized piece of cotton-wool was inserted half way down 
the tube. The yeast plant was added to the upper half but the lower half 
was left uninoculated. The upper half fermented and the lower half 
remained unchanged, showing that the cotton-wool formed a perfect bar- 
rier to the yeast plant. It was in about 1854 that it was first used and 
now it is almost exclusively employed to close culture tubes against infec- 
tion from the outside. 
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PREPARATION OF MEDIA. 


Up to this point the requirements of bacteria have been given due con- 
sideration. The nature of their food has been discussed, and the elements 
constituting that food; it has also been stated that moisture is an essential 
feature of the food, and that a suitable reaction is necessary. These are 
the factors which must enter into the nourishment of bacteria. With 
these data it becomes possible for the laboratory worker to prepare a 
medium which will embrace these conditions; but besides the mere matter 
of a proper nourishment, the experimenter has learned that different 
species of bacteria produce different growths upon the various media or 
food stuffs, and this fact he utilizes in identifying bacteria; consequently, 
certain media have an advantage over other media. The investigator, 
therefore, strives to provide a medium which will not only answer the 

requirements of food but also those of a biological character. 
Olasses. It is customary to divide media into two distinct classes, 

liquid and solid media. Each has its particular purpose in the 

laboratory. For the inoculation of animals, the study of bac- 
Liquid terial products, and mere cultivation, liquid media are satisfac- 
Media. tory. When animals are inoculated with bacteria, a syringe is 

employed which requires liquid media. In the study of bac- 
terial products, a liquid substance is treated more easily. To transplant 
bacteria with the object of keeping them alive, liquid media, which is 
readily made, issuitable. While cultural properties are not so pronounced 
in liquid media, they however have their significance, and in some of these 
media as, for instance, milk, this feature is very valuable. 

There are many liquid solutions which are especially adapted to the 

growth of bacteria. Milk has been mentioned. More generally 
Bouillon. used than milk and better fitted for ordinary work is bouillon. 
This is owing to its perfect clearness and freedom from sedi- 
ment; at the same time it possesses nutrient material of the widest range. 
To make it, one pound of chopped lean meat is shaken in one quart of 
water and allowed to stand for twenty-four hours or steeped for one hour 
that the meat extracts and soluble salts may pass into solution. The insol- 
uble albuminous portion of the meat is strained off and to the filtrate is 
added one per cent of peptones which are soluble and not coagulable by 
heat. These take the place of the meat that was strained off. One half 
per cent of ordinary salt is added to facilitate the solution of the peptones 
When everything is dissolved asuitable reaction is obtained by the addition 
of some alkali, for the meat solution is usually acid. At this stage the 
mixture is heated, and boiled for one hour. It shouldthen be clear and the 
sediment formed may be filtered off. It is now ready to pour into tubes of 
glass, called test tubes, which have been plugged with cotton-wool and 
sterilized in the hot air oven for one hour at 150° C. [302° F.]. Having 
filled these tubes to the depth of one and one-half inch with the bouillon, 
they with their contents are sterilized in steam heat for fifteen minutes 
each day for three successive days, as directed under sterilization. At the 
end of the third sterilization, the bouillon tubes are free from bacteria and 
are ready for the reception of any species. 
Milk. Milk tubes are prepared much as bouillon. The milk is usu- 
ally employed unmodified and poured into tubes which have 
been prepared in the same way as those used for bouillon. The steriliza- 
30 
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tion differs, in that milk requires more time, because of the very resistant 
bacteria that may be present in it. The bouillon, it will be remembered, 
had undergone several heatings before pouring it into tubes. The milk 
on the other hand had been continuously exposed since it left the udder of 
the cow. One half hour each day for three successive days is necessary 
for its complete sterilization. Many other liquid media are made for the 
cultivation of bacteria, but most of them have special objects; for this rea- 
son they will not be given consideration. 
Solid Media. = Solid media have two distinct functions, that of yielding char- 
acteristic growths and that of isolating species, both of which 
will be reviewed later. To accomplish these purposes it is desirable that 
these solidmedia be transparent and that they will liquify and solidify under 
certain conditions. Gelatin and agar-agar satisfy the above 
Gelatin. requirements. Gelatin is a substance obtained from animal 
tissues and is used extensively in household cookery. However 
the gelatin thus used does not answer for bacteriological work which calls 
for the best silver or gold leaf quality. When this substance is dissolved 
in water it gives a jelly- like mass; when hot it is liquid and when cold 
solid. Perfect transparency also exists. It will not be necessary to point 
out the difficulties to be met in the making of gelatin medium nor state 
with exactness the steps of the process; suffice it to say what constitutes 
gelatin medium. It is simply the bouillon with ten or twelve per cent of 
gelatin added and dissolved. When it has been made properly, it is trans- 
parent, solid when cold, and of a suitable reaction. This gelatin will 
liquify at 24° C. [75° F.]. Sterilization is accomplished the same as 
bouillon, fifteen minutes each day for three successive days. 
Agar-agar. A dried sea weed has been called agar-agar. When placed in 
water it swells and gradually dissolves. In solution it forms 
a very hard jelly-like material. Without attempting to describe in detail 
the process of making, agar-agar may be substituted for gelatin. It yields 
a transparent medium which will liquify at 85° C. [193° F. ] and solidify 
at 42° C.[108° F.]. This medium is especially adapted to the cultivation 
of bacteria needing an incubator temperature 374° C. [98° F.], for which 
purpose gelatin would not answer. One half hour each day for three suc- 
cessive days is required in the sterilization of agar because of the slowness 
with which it liquifies. 
Blood Besides gelatin and agar, blood serum is commonly used. 
peer This is the clear fluid rising from clotted blood and contains 
large amounts of albuminous material. That its transparency 
may be preserved, it is placed in tubes as the other media and sterilized at 
60° C. [140° F.] for two hours each day for several days; when it is steri- 
lized, it is subjected to a heat of 70° C. [166° F.] for the purpose of solid- 
ifying. Itis usually inclined in the tubes to increase the surface and 
solidified at once. In this case the usual temperature could be employed 
to sterilize. 
Potato. One other medium must be mentioned as a general cultural 
medium. It is the common Irish potato. This is boiled, cut 
in cylinders the size of the tubes, then diagonally cut from top to bottom 
in halves. By this operation a good surface is presented and each half is 
placed ina tube. The tubesare then sterilized fifteen minutes each day 
for three successive days. 
All of these media, both liquid and solid, contain the necessary constitu- 
ents for the development of bacteria. Each finds its use under different 
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circumstances and conditions, and yields a growth peculiar to itself which! 
is studied closely in connection with the biological history of every species 
of bacteria. They all assist greatly in the diagnosis of species. 


PLATINUM NEEDLE. 


This instrument is of very common use in‘the laboratory. It consists of 
a glass rod in the end of which is fastened a platinum wire of medium size. 
Platinum is used because it will withstand any number of sterilizations in 
the flame without destruction. It is employed to inoculate tubes and to 
convey bacteria from one medium to another. Sometimes it has a loop at 
the end and sometimes is straight. It may be suited to whatever pur- 
pose desired. 


HANGING DROP. 


it is always very desirable to study a plant or animal in its natural con- 
dition. The form, the consistency of the protoplasm, spore formation and 
motility in the case of bacteria are all best observed as they appear in 
nature. The form may be studied carefully, with a view to decide the 
exact classification of the species, the manner of grouping, whether in 
threads or chains, or other groups, and any variation that may exist in the 
form. The consistency of the protoplasm evokes much interest in many 
species. Peculiarities prevail which require close and prolonged investi- 
gation, and often lead to results of a particularly practical nature. The 
spore-bearing bacteria may illustrate their methods of forming spores in 
their natural condition much better than when stained. All of these fea- 

tures are within the scope 


Preparation. of a hanging drop. It is J. & 4S 
made by taking a very thin, 
flat piece of glass, called a Fig. 15. Hanging Drop. 


cover glass or slip, and placing a drop of sterilized water in the center of 
it, about the size of a pin-head. Into this drop the bacteria which are 
under investigation are conveyed by the platinum needle. This cover 
' glip is then placed over a hollow in a glass slide, the dimensions of which 
slide are one inch by three, and the thickness that of awindow pane. The 
drop is turned downward when placed over the circular hollow, and still 
adheres to the cover slip. This done, the drop is virtually suspended in a 
glass cell, and to prevent evaporation a little vaseline is spread about the 
border of the hollow, thus making the cell air tight. It is now ready to 
study under the microscope. 
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MICROSCOPE. 


The microscope used for the 
study of micro-organisms is com- 
pound and capable of enlarging 
the object about one thousand 
times. [It must not be thought 
for a moment that the more a 
microscope magnifies the better 
itis. The real value of a micro- 
scope is not determined in this 
way.] To enter into a discus- 
sion of the different parts of a 
compound microscope and its 
relation to the study of bacteria 
would be making a futile effort 
in this connection. The pur. 
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pose is to state one or two principles underlying it. A lens convex on 
both sides, or convex on one side and plane on the other will magnify 
objects. If the double convex lens be used to magnify an object, and 
another lens to magnify the image formed by the first lens, the object is 
magnified highly. In figures, if the first lens magnifies one hundred times 
and the second lens ten times, the image of the object seen through the 
first lens would be one hundred times as large. Now, if the second ampli- 
fies this image ten times, the object seen through both lenses would be 
increased one thousand times. In this way the ability to see very minute 
objects becomes possible. The lenses are mounted in a brass barrel, and 
this is attached to a steady stand. This is the simplest form of a com- 
pound microscope. It is through the microscope that the morphological 
properties of bacteria are made known, and this is the only means avail- 
able. 
STAINING BACTERIA. 


OI their ordinary conditions bacteria are translucent and many times 
are very difficult to see. To overcome this obstacle to the proper study of 
micro-organisms, stains have been called into requisition. They now form 
a very important part in the biological study of bacteria. The stains used 
are known as aniline stains, indirect products of coal tar. They corre- 
spond to the diamond dyes in commerce and many of them are the same. 
When desired for use they are dissolved in alcohol to saturation and this 
solution is diluted with water. 
BcHiod: A cover slip is evenly spread with a loopful of material and 
dried carefully over a flame. By this drying the bacteria are 
fixed on the cover slip and are thus prevented from washing off. The 
stain is then applied directly upon the prepared side of the cover slip by 
means of a pipette and allowed to remain about a minute, when the sur- 
plus stain is removed by water. The cover slip is now ready for examina- 
tion under the microscope. 
eens. Besides this simple staining, methods more complex are 
employed for the recognition of certain bacteria, for the study 
of peculiarities, and for the satisfactory demonstration of spores and fla- 
gella. Some bacteria will respond to one method of staining while others 
will not, a fact which frequently allows one species to be distinguished 
from another. The tubercle bacillus is stained by a method to which only 
one or two others will respond readily. Inasmuch as these others are not 
likely to be met under the same circumstances as the tubercle bacillus, 
this method of staining becomes truly diagnostic. At other times there 
are peculiarities inherent in certain bacteria which can only be sharply 
illustrated by special stains. In the diphtheria bacillus are peculiarities 
of the protoplasm which require a distinct stain to determine them. Spores 
are questionable till they respond to a certain staining reaction. It con- 
sists in making a penetrating stain by the addition of carbolicacid. By this 
means, the spores as well as the vegetative cell may bestained. After the 
spores are once stained they part with the stain as reluctantly as they took 
it, but the color is easily removed from the vegetative form; consequently 
after the spore is stained the color is readily removed from the vegetative 
form leaving the spore colored and the vegetative form uncolored. An 
ordinary stain is now applied to the vegetative form which is a contrast to 
the color of the spore and which will not affect the color of the spore at 
all. This results in having the spore of one color, say red, and the vegeta- 
tive form of another color, say blue. A strong contrast of colors there- 
fore exists and the spores are seen distinctly. In the demonstration of 
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flagella, stains are essential. As in fabrics, substances are employed to fix 
the stain in the tissue. The flagella are first treated with this fixing solu- 
tion called a mordant, then followed by an application of a strong staining 


solution. 
INOCUBATOR. 


Attention has been called to the sensitiveness of some bacteria to a 
slight variation in temperature. The tubercle bacillus will not develop if 


the temperature varies over two de- 
grees, and is susceptible to smaller 
changes. The best temperature at 
which it will grow is that of the body 
374° C. [98° F]. The same is true of 


many other infectious bacteria; the 
pathogenic bacteria as a rule require 
a suitable temperature. For many 
other purposes of a technical nature 
in a bacteriological laboratory, a con- 
stant temperature, a temperature that 
will not vary over the one-tenth of a 
degree, is required. To comply with 
these conditions an apparatus called 


an incubator has been devised especi- 
ally for bacteriological work. The 


principle underlying it is much the 
same as an egg hatcher, but the egg 
hatcher bears about the same relation 
to the laboratory incubators that coal 
tongs do to watch makers’ pincers or 
tweezers. The incubator has double 
copper walls between which is kept 


distilled water. Over the whole is Fig. 17. Incubator. 


p'aced a thick covering of felt. The doors are double and 
the outer one is also covered with felt. In the top is a 
place for a sensitive thermometer, a thermo-regulator 

and an escape for foul air within. . 
Thermo- To regulate the amount of gas supplying the 
regulator. burner, a thermo-regulator has been made. 
It consists of a tube with arms, containing 


mereury. Through the arms the gas passes into the tube [umm 


‘and out to the burner. There is another adjustment arm 
which regulates grossly the height of the mercury in the 
tube. When ready for use one arm is connected with 
the gas supply by a rubber tube and another with the 
burner. The tube with its mercury is inserted into the 
incubator. The mercury as in a thermometer, contract- 
ing with the cold and expanding with the heat, operates 
upon an opening through which the gas passes. When 
the mercury in the tube has been adjusted to 374° C., this 
regulator will hold it constantly at that point. If the 
temperature of the incubator should fall the mercury in 
the tube would contract and increase the size of the hole 
through which the gas passes and thus increase tho supply 
of gas to the flame; if the temperature should rise above 


Fig. 18. Thcormo- 
regulator. 
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374° C. the mercury would expand and decrease the size of the hole and 
thus decrease the supply of gas to the flame. In this way it is possible 
to hold a good incubator within a slight variation. 
Safety In connection with an incubator is supposed to 
burner. be a safety burner. ‘The ordinary gas burner 
could be used to obtain the heating results, but a 
small draught would blow it out and allow the gas to escape 
into the room. To prevent this escape of gas if blown out, 
a spring is attached near the flame; when it is hot it expands 
and holds up a lever which acts as a stop-cock for the gas; 
when it cools the spring contracts and the lever falls, shut- 
ting off the gas. In lighting the burner, the lever is held up = 
with a catch, until the spring expands and holds it; as soon Satete tamer 
as the flame goes out the lever falls, when the spring cools and retracts. 


CULTIVATION OF BACTERIA. 


To isolate and cultivate the various species of bacteria is the object at 
which we have been aiming from the very beginning of our discussion of 
laboratory methods. This is necessary for an investigation of their mor- 
phological and chemical natures. We are now ready for asystematic lab- 
oratory treatment. 

The isolation of bacteria is the first step in their study. To do this, the 
materia: which is to be examined must always be guarded from outsids 
contamination lest the results be vitiated. Assuming that it is ready, a 
bit of it is transferred to a liquefied gelatin tube and thoroughly stirred. 
We will call this tube No.1. From No. 1, three loopfuls are taken and 
mixed with a liquefied gelatin tube No. 2; from No. 2, three loopfuls are 
taken and mixed with another liquefied gelatin tube, No. 3. The objeet 
of using three tubes is to dilute the bacterial solutions so that there will 
be but few bacteria in No. 3 tube. The reason for this will appear as we 

goon. The tops of these tubes are sterilized in the flame and 
Petri dishes. the tubes put aside to cool. Three sterilized Petri dishes are 
gotten ready. These dishes are round, about five-cighths of an 
inch high, and four inches in diameter. The bottom fits <== == 
directly into the cover as the bottom of a telescope fits SS = 
into its cover, and thus precludes any contamination & 
from outside. The contents of the cooled “an = 
Plating. tubes are poured into these Petri dishes and Fig 20. Petri dish. 
spread over the surface of the bottom by the lip of the tube. 
The Petri dishes are marked Nos. 1, 2, and 3 to correspond with the tubes. 
This operation is called plating and its purpose is to separate the bacteria 
and scatter them over a large surface. Each micro-organism 
upon growing will give rise to a mass of its own kind, called 
colony, which will appear upon the gelatin as minute whitish 


Colony. 
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Fig. 21. Colonies, 


Counting, spots—pin points. If we wish to count the number of micro- 
organisms present in one cubic centimeter of water, we would 
add this amount to a liquefied gela- = 
tin tube and make a plate of it as 
before, using however only one 
plate and making no dilutions at all. 
The plate would then be allowed to 
develop its colonies and these col- 
onies would represent the number = 
of micro-organisms present in the Fig. 22. Counting apparatus. 
one cubic centimeter of water. If they are very thick we use a hand mag- 
nifying glass and place over the plate a piece of glass measured off into 
- small squares. The numbers of colonies included in several squares are 
averaged... The area of the plate is then computed by the number of 
squares and multiplied by the average number of bacteria in each square. 
This will give the entire number of bacteria in the plate and in one cubic 
centimeter of water. 
Cultures. If pure cultures of bacteria are desired the colonies are care- 
fully studied and those presenting different appearances are 
taken for transplantation. Those having the same characteristics are sup- 
posed to have been produced by bacteria of the same species. To trans- 
plant, a colony is selected under the microscope and the straight platinum 
needle sterilized. The colony is watched through the microscope and the 
wire introduced into it without coming in contact with any other colonies, 
or with any apparatus, in fact with anything but the colony; for, if it is 
touched by anything else, it is useless for producing a pure culture. After 
the colony has been taken up on the end of the needle, it is introduced 
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Cultures in Gelatin, 
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Fig. 24, Cultures in Agar-agar. 


desired to study them all. Once ina pure culture we are able to trans. 
plant them in all kinds of media for the object of studying their different 
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growths and chemical relations, and may investigate their morphological 
properties under the microscope at will. 

Anaérobic 

Cultivation. 

_ What has been said about 
aérobic bacteria applies to 
anaérobic bacteria only in part. 
Everything is exactly the same 
with this exception: The plates 
and tubes when made are placed 
into a jar or bottle, made for this 
purpose, into which hydrogen or 
some other inert gas is passed 
as a substitute for air in which 
~ these bacteria will not grow. 


Fiz. 26. Anpérobic ap- 


Fig. 25. Anaérol ic plating 


tube 
aes 7% Nove.) apparatus. (Novy-) 


ANIMAL EXPERIMENTS, 


The use of animals is limited almost entirely to work with infectious 
diseases. They become in this line of work an essential factor to success- 
ful experimentation, because of their power to similate man in pathologi- 
cal conditions. Without these animals it is doubtful whether the relation 
of the tubercle bacillus to tuberculosis would ever have been established; 
or the curative properties of antitoxin in cases of diphtheria; or the relief 
in hydrophobia; or, in short, a knowledge of the various infectious diseases , 
as to prophylactic measures or curative treatment. It is true that many 
lives of lower animals have been sacrificed for the cause of science, but 
when we take into consideration the results, we would be very near-sighted 
if we did not say that it was justifiable. Scientists do not destroy life 
promiscuously, but with a purpose; and they possess the same dread to 
take life in the case of rats, guinea pigs, rabbits, and all the smaller ani- 
mals as those zoophilists who condemn this experimental work while munch- 
ing a piece of juicy steak. 

Animals are also used in the diagnosis of diseases, in the determination 
of the presence of poisons, and in the study of avenues of infection. They 
are virtually indespensable to the scientific worker who is called upon to 
guard the public against danger from unseen sources. Without these 
lower animals a large portion of scientific work would be at a standstill. 

I am indebted to Bausch & Lomb, of Rochester, N. Y., for the electro- 
types used in the illustration of this bulletin. 
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ROPINESS IN CREAM OR MILK. 


BY C E MARSHALL. 


Bulletin No. 140.—Veterinary Department. 


When milk or cream may be drawn out in threads or strings, or when 
either presents a slimy appearance of a stringy formation, the term, ropy, 
stringy, or slimy has been given to this condition, designating thereby, a 
diseased state which prevails to some extent among dairies, factories, and 
wherever milk is handled. It is, by no means, a new disease; on the con- 
trary, milk analysts have struggled with it for decades, but without posi- 
tive results. It was not until the biological explanation of many chemical 
changes was instituted by Pasteur, in his experimental work upon milk, 
wine, and beer fermentations, and suggested by others previous to him, 
but not worked out, that such perplexing questions as milk ropiness as well 
-as other milk fermentations could be regarded in a reasonable light. Pas- 
teur was able to say that a certain yeast plant could produce ropiness of 
milk, yet he failed to comply with the later requisitions of bacteriology in 
establishing beyond a doubt the exact relation existing between that yeast 
plant and the milk. Lister was the first to separate a distinct species 
which would produce ropiness in milk. Since Lister’s time many species 
have been isolated and identified as connected with this peculiar fermen- 
tation. Each kind has its particular action. While all may be classed as 
giving rise to ropy milk or cream, vo two of them will produce this con- 
dition in just the same way,.nor will the milk give exactly the same 
appearance. Sometimes it is due to the bacteria adhering together in a 
ropy mass, caused by the secretion of a gum-like substance by the indi- 
vidual bacteria. In this case a string of micro-organisms may be pulled 
out with the milk or cream, thus rendering their functions only in an 
indirect way. Such bacteria are not so likely to decompose the milk by 
the destruction of any element composing it. They, of course, feed upon 
some of the constituents of the milk, but a change is not likely to occur in 
the component parts. On the other hand, there are those bacteria acting 
directly upon the milk sugar in the production of slime or ropiness, con- 
suming a part of that substance. Then there are those whose action is 
more complicated, involving the other constituents of the milk. 

Very frequently in normal milk, that is, milk kept under the usual con- 
ditions, bacteria are found which, unaccompanied by other bacteria, will 
manufacture ropy milk. The other bacteria ordinarily gain the ascendency 
and perform their functions before the bacteria producing ropiness can 
manifest themselves. Should the latter gain the ascendency, ropiness 
would occur and the cases of ropy milk would be multiplied greatly. 
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Whenever ropiness does exist, it may generally with safety be attributed 
to foreign and transient bacteria, which gain access to the milk, perhaps 
accidentally. They sweep down upon a dairy unexpectedly and appar- 
ently without a cause; but if the soil, the water, and the air; the cans, 
the stables, and milk houses could be accurately examined, in fact all 
those things which surround and have to do with a dairy, the avenue by 
which they entered would be discovered. 

Many countries have been witness to this disease. In Norway, they 
make use of this ropy milk in the preparation of a drink, called Tattem- 
jolk. The people place the leaves of the butterwort in the milk and the 
fermentation follows. Bacteria which would give rise to the same con- 
dition have been found on these leaves. In Holland, Edam cheese is 
manufactured from slimy milk. Many cases have been reported from 
Switzerland and Austria. France and other countries have had their 
share of this disease. To gain the exact extent of this condition in the 
United States is impossible. When the information is voluntary and 
comes from individuals who have been afflicted, reliance can be given; 
but when the information is sought from dairymen or milk-men, they will 
evade the question lest it might work harm to them. A few voluntary 
contributions have been given in “Hoard’s Dairyman.” These cover 
about two years and are simply representative of the extent of territory 
involved and time cf occurence. Doubtless a very small fraction of one 
per cent is represented by these individuals. In most cases, these con- 
tributions are in the form of queries and have been reduced to the mini- 
mum by eliminating all that has no bearing upon the matter in hand. 
Whenever the feeding is introduced, it is allowed to remain because it is 
a common opinion that the feeding is the real cause of the trouble. 

The first case was located at Trenton, N. J., and occurred in the summer 
of 1893, beginning about the middle of July and lasting till about the first 
of August. The pastures were dry and short during the time. That the 
individual might ascertain whether the trouble originated from the food 
or pasture, he tested both and tried each cow’s milk by itself, but failed to 
find the cause. 

In October, 1893, a dairyman in Illinois stated that he had been visited 
by the ropy milk plague, and that it had appeared for a day or a week at 
a time since the middle of July. At certain periods it was very noticeable, 
at other times it was hardly perceptible. The whey tank was cleaned and 
the whey scalded every day; when not scalded it would appear like soft 
soap upon dipping the next morning. The curd would not cook firmly 
when the milk was ropy; cheese made from it lacked in flavor and an un- 
pleasant taste was also present, while the keeping qualities were not satis- 


factory. 
A man living near Memphis, Tenn., and running a dairy of forty cows, 
wrote as follows: ‘In running my dairy of forty cows, I have been 


troubled the last week with my milk ‘roping.’ Please tell me the cause. 
The cows were changed from a pasture, where there was running water, to- 
one of corn stalks and cotton stalks, where the water was a pond in the 
field. I am feeding cotton hulls, a chop of corn, oats, and oil meal mixed 
together. Milk would turn ropy in about twelve hours. I buy corn and 
oats from a feed store.” This happened in January, 1894. Another case 
was reported from Chillicothe, Mo., in April, 1894, where the milk re- 
mained sweet. It was set in deep cans in ice water. A simple query came 
from Massachusetts, in September, 1894, stating that the trouble existed. 
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Without commenting upon these cases at this point, I will pass on to two 
cases which have come under my observation recently. The first case oc- 
curred on the farm of Mr. A, located not far from Lansing. He runsa 
milk-wagon and supplies milk to about three hundred patrons. Fourteen 
healthy looking cows furnish the milk. Up to the time of the trouble they 
had been pastured on a low piece of land adjacent to the Red Cedar river, 
a branch of the Grand. There were marshy places along the shore to 
which the cows had access and in which, from the appearance, they were 
in the habit of passing a portion of their time. Through the middle of the 
pasture was another marshy strip and a very smallstream. The remainder 
of the pasture was good firm meadow land, and contained a large number 
of shade trees. At milking time the cows were driven through a long lane 
to the barn, in which they remained during the milking hour only. 

This barn was located near the house, and the part in which the cows 
were milked was on the west side. One door communicated with the barn- 
yard on the south and another with the backyard by passing through a 
small open shed. Along the west side were numerous windows. The 
east side came in contact with the main floor of the barn and a silo which 
had just been renovated and tarred. The floor of the stable was rough and 
only partly made of boards, being that part where the cows stood, and a 
dung sink; the remainder was covered with stones. 

The milk-house where the milk was cooled in cans was a frame building 


about ten by twelve feet. It stood in the barnyard about four rods south 


of the stable. There was one door which opened to the north, but no win- 
dows. Matched lumber had been used to cover the inner walls and the 
ceiling. On the floor was a layer of sawdust about one foot deep which 
had been placed there the winter before. Back from the middle of the 
milk-house was a large wooden tank which was filled with water from a 
well two hundred feet deep and pumped by a windmill. 

The barn floor and milk-house floor were occasionally covered over with 
a layer of lime to purify them. 

As soon as the milk was taken from the cows it was strained into cans 
which were carried to the milk-house when the milking was over, and 
placed in the water tank to cool; during the cooling the milk was stirred. 
The milk was again strained after cooling and was then ready for distri- 
bution. 

These were the surroundings and methods of management at the time 
the trouble appeared. It was the fifteenth of September when Mr. A 
first observed it, but it was noticed by three of his patrons on Friday the 
eleventh of September. No complaints were heard on Saturday, but on 
Sunday, the thirteenth, there was a universal cry of trouble. 

Suspecting that his cows had eaten some plant which would produce 
this condition in the milk, Mr. A immediately turned his cows into a 
higher pasture of wheat stubble in which there was a young growth of 
clover, and awaited an abatement in the trouble. Monday passed but 
there was no check in the progress of the disease in the milk and his 
patrons were leaving him. 

Tuesday morning a sample was brought to the bacteriological laboratory. 
This sample was not ropy at the time, but ropiness became apparent by 
the next morning. There seemed no doubt about the cause of it Tuesday 
morning; consequently a plan of extermination was laid out which will be 
considered a little later. 


= EXPERIMENT STATION BULLETINS 247 


To positively establish the nature of the cause, milk which had been 
sterilized and freed from bacteria was inoculated with a small drop of the 
specimen. In twenty-four hours this milk which had been inoculated 
developed ropiness and was used in turn to inoculate another lot of steri- 
lized milk, and this in twenty-four hours was decidedly ropy. There was 
no question about what we had to contend with and Mr. A was eager to 
begin active measures, for on Wednesday so many of his patrons had left 
him; and, feeling that it was not right to'sell milk of this kind, he had stopped 
his milk wagon. This meant a pecuniary loss to him of one hundred and 
fifty dollars a month. 

Three points of interest were now before us: The first was to eradicate 
the trouble; the second, isolate the micro-organism; and the third, to 
locate it. 

Our attention was first directed to the cans. In order to render them 
free from danger, each can was filled with boiling water and covered up; 
from time to time it was emptied and refilled, until it had been virtually 
subjected to boiling water for one-half hour. After the cans had under- 
gone this treatment, they were exposed to the direct rays of the sun for 
the rest of the day. The sawdust on the floor of the milk-house was cleaned 
out and clean gravel substituted. The walls and ceilings were then washed 
with a solution of corrosive sublimate made in the strength of one of sub- 
limate to one thousand parts of water. Having done this, three or four 
pounds of sulphur were burned in the milk-house. The cooling tank was 
also washed with the corrosive sublimate solution. Nothing could be 
done to the barn but to sprinkle it with the corrosive sublimate solution 
and add a fresh supply of lime to the floor. Before milking, the cows 
udders were washed with the corrosive sublimate solution made in the 
strength of one to two thousand. The cows were however, finally removed 
to another barn, before the trouble disappeared. 

In attempting to isolate the specific micro-organism, the tubes first inocu- 
lated to demonstrate the microbial origin of the cause, had for their pur- 
pose also, what appeared to be the most feasible method for isolation. By 
the production of culture after culture from the cream, it was thought that 
the “ropy” bacteria would increase in number to such an extent as to 
reduce the other bacteria present to the least possible number. After 
repeated cultivation in this manner for some time, plates were made and 
after they had developed, this micro-organism which turned out to be the 
specific cause, was very plentiful and there was no trouble in obtaining a 
pure culture. 

Simultaneously with the eradication and isolation of the micro-organism, 
we tried to locate the source of the bacteria During the removal of the 
sawdust from the milk house, a bacteriologically clean dish containing 
normal milk, which was gotten from a neighbor who had no trouble of this 
kind, was exposed. At the same time, another dish of milk prepared as 
the first, was exposed in the barn. Neither of these specimens produced 
ropy cream. The udders of the cows and the hands of the milkers were 
then thoroughly washed with the corrosive sublimate solution made in the 
strength of one to two thousand. The milk from each cow was drawn 
into an individual fruit jar and a number was placed upon it correspond- 
ing to the cow from which the milk was drawn. In the preparation of the 
cans used for this purpose, the boiling method of sterilization was employed 
and the tops screwed on, with the usual rubber collar, immediately after 
sterilization. They were not opened until the milker was ready to draw 


248 STATE BOARD OF AGRICULTURE 


the milk into the jar. As soon as each was one- quarter full the top was 
replaced and the jar was taken to the house for cooling Not long after, 
they were brought to the laboratory where they were examined from time 
to time to ascertain whether ropiness was present. Eleven out of the 
fourteen jars developed ropiness, some sooner than others but most of 
them within forty-eight hours. To illustrate the care exercised by Mr. A 
in this experiment and what cleanliness in milking will do, we wish to 
state that these samples of milk did not sour within sixty hours after 
milking, exposed to the warm temperature of the laboratory. Not having 
succeeded in eliminating the “ropy” bacteria by this step, milk was taken 
directly from the udders of the three cows whose milk first showed signs 
of ropiness in the fruit jars. It is possible to draw milk from the udder 
of a cow under an absolutely sterile condition. For this purpose flasks are 
prepared in the following manner: A-50cc. Erlenmeyer flask is thoroughly 
washed and dried. A silver coin milking tube 
is then fitted to a glass tube which reaches 
nearly to the bottom of the flask, the meeting 
of the milking tube and glass tube forming a 
joint at the neck of the flask, where the cotton 
wool plug which is used to close the mouth of 
the flask will cover the joint. A thin layer of 
cotton wool is then slipped over the milking 
tube, covering the cotton wool plug and pro- 
jecting over the lip of the neck of the flask. 
This is bound down firmly with thread by run- 
ning it in every direction over the cotton wool 
forming a network and binding or fastening 
it underneath the lip. A cap is made to cover 
the milking tube entirely, extending from the 
cotton wool plug in the neck of the flask to 
the tip of the milking tube and covering the 
tip completely. It is made so firmly that it 
may be slipped on and off with ease. This 
outfit was placed in the sterilizing oven for the 
usual time. When ready for use the teat of 
the cow is washed with a corrosive sublimate 
solution, the cap removed from the milking 
tube, the tube inserted into the milk duct, and 
as soon as removed the cap is replaced. By 
following this method, sterile milk may be ‘s 
obtained from a cow if some milk be removed cue 
at first from the teat to render the duct free Fig-1. Flask used in drawing ‘milk. 
from bacteria. In this instance very little milk was removed before the 
insertion of the milking tube; but at the end of ninety hours the milk was 
still sweet and free from ropiness. : 

From the work thus far it would seem that the “ropy” bacteria were 
located on the udders of the cows; but before taking up the work farther 
concerning this matter, it is desirable to state the second case that came 
to our notice. 

On Wednesday following the Tuesday when Mr, A brought a sample 
of his cream to the bacteriological laboratory, a milk dealer in the city of 
Lansing discovered ropiness in one of his cans. It was confined to this single 
can and did not spread to the others; all but this can were, however, peddled 
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out to his patrons. The milk that he handled came from various sources, 
for it was his practice to buy milk from the farmers in the vicinity of the 
city. The milk that this single can contained was secured from a farmer 
living three miles out of the city. A visit to his farm revealed the follow- 
ing facts: The cows were pasturing in a large meadow adjacent to the 
road and barnyard. Through the middle of this meadow ran a small 
stream, but that portion of the pasture bordering upon this stream was 
neither marshy nor very low. From the stream, the meadow had a gradual 
but pronounced rise and it would not be considered a low pasture land. 
There was no stagnant water about and the cows usually drank the water 
provided at the well, yet sometimes refreshed themselves at this small 
running stream. The milking was done in the open air and in cleanly 
surroundings. There was no special means of cooling the milk and so far 
as could be ascertained, it was not cooled at all. It was taken from the 
cows, placed in a can and carted to the city by the milkman. The farmer 
had no ropivess at any time so far as he knew, and had not noticed it on 
this occasion in the milk he reserved. This can which turned out to be 
ropy was taken to the home of the milkman and placed in his cellar, where 
the top was removed and the contents exposed the same as several other 
cans which he had at the same time, and in which ropiness did not develop. 

It was about one week after this had occurred that a sample of the cream 
from the can in question was obtained. The milkman had preserved it. 
Upon a bacteriological examination by means of plates, the micro-organism 
producing the trouble was isolated and it proved to be identical with the 
one which caused ropiness in the milk of Mr. A. Its biological history 
corresponds precisely with that micro-organism which manifested itself on 
Mr. A’s farm four and one-half miles away. 

It was readily inferred that there must have been some means of com- 
munication. Close questioning could establish no possible clue, for they 
all claimed to have had no interchange of cans or milk within a month or two 
of this time. Failing in this, I turned my attention to the water found in 
the pastures of both farms, although the streams were not the same, both 
however flowing into the Grand river. A close bacteriological examination 
was made in each case but without any positive results. Another investi- 
gation was made of the air of the milk-house, barnyard and stable and this 
too failed to reveal the source of this micro-organism. Plates were exposed 
under the udders of the cows while milking and these added nothing to our 
knowledge. 

The infection had about disappeared when the last investigations:were 
made. Owing to their negative nature, we were forced to the conclusion 
from our first work when the trouble was at its height, that the infection 
came through the cows and that the bacteria were adherent to the udder. 
This was demonstrated almost beyond a doubt by the can or pint jar ex- 
periment and the flask experiment where the milk was drawn directly from 
the udders. How these bacteria happened to locate there and whence they 
came are still unsolved problems. What avenue of communication existed 
between the two farms and what they have in common are yet unknown. 
This class of bacteria may be found in the air, water or soil, but at pres- 
ent it is not determined in which this one may live. 


CLIMATIC CONDITIONS. 


With the data now given, the climatic conditions may be profitably con- 
sidered. ‘In all of the cases in the northern states reviewed at the begin- 
32 
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ning and the two cases studied in the body of the work, the time of 
occurrence was between the middle of July and October; wherever ropy milk 
has prevailed, there is generally accompanying it a condition of the atmos- 
phere which is peculiarly significant. No season of the year is better suited 
to the rapid development of bacteria than the time mentioned. The air is 
more or less saturated with moisture, and the temperature is high. This 
is the period of ‘‘ dog days,” and the air is muggy and oppressive; it does 
not differ much from the condition of the atmosphere just at the beginning 
of a thunder storm. Associated with this season is the phenomenally 
rapid souring of milk, and the large amount of decomposition in process. 
Algae are abundant in stagnant pools, and water everywhere seems to be 
teeming with life. It is almost impossible to preserve anything in a fresh 
state. As soon as the cool October weather creeps over our northern 
states, the conditions which favored the development of bacterial life have 
been changed, and the ropiness of milk or cream disappears with them; 
yet it is possible to have stringy milk in the winter season. Such cases 
would necessarily be rare, inasmuch as the temperature is so low as to 
retard their growth, and thus prevent any chance of their manifestation. 
In the south, where they are often visited with the trouble, even in the 
winter, the conditions are much different. There they may have the best 
opportunities for bacterial growth during the winter months. Bacteria, 
like the higher plants, have their season of greatest activity, and must be 
especially guarded against at this time, if trouble is to be avoided. They 
are more likely to be prolific and bold, for whatever they enter has a suit- 
able temperature and moisture to aid them in their multiplication. The 
water is warm in the streams and lowlands, the soil is fit for their recep- 
tion, and as soon as they find a vehicle of conveyance they travel from 
place to place. If they establish themselves in a dairy, barn, pasture, or 
house, there they will ply their depredations with vigor while the moist 
and hot summer weather lasts, and can be eradicated only by persistent 
efforts. 


TREATMENT. 


In the treatment of a bacterial devastation of this kind, many things 
which are now common to readers can be emphasized only. Since bacteria 
may find their way into the milk from the air, the lower portion of the 
cow, the milker, or the cans, the plan of extermination may be arranged 
accordingly. Although the air does have bacteria which may be detri- 
mental to milk, yet it cannot be regarded as the most important factor. 
Since it may be a source, it must always be considered when the bacteria 
are to be eradicated, by ascertaining whether it makes any difference to 
change the cows to another barn or to milk them in the open air. Take’ 
the milk from the milk-house or pantry for a short time to see whether the 
trouble will disappear. By changing the air conditions and evironments, 
it may be possible to stop the evil at the start. If the air of the milk- 
house should be the carrier of the bacteria, it may probably be traced to 
dust arising from the floor or elsewhere, and would point to a thorough 
cleansing of the place. This can be done by first removing any dirt that 
may be about and then following with strong disinfectants. Wash the 
floor, walls, and ceiling with a solution of corrosive sublimate made in the 
strength of one part of corrosive sublimate to one thousand parts of water. 
Use this freely on all the woodwork, shelves, tables, and wherever it will 
not come in contact with metallic substances or utensils used in the dairy. 
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After this has been done, burn three or four pounds of sulphur to every 
one thousand cubic feet of air space. This may be done most effectually 
by closing all possibilities of escape and placing the sulphur in an iron 
vessel which rests upon bricks in a tub of water. ‘To start it add a little 
alcohol. Allow the process of fumigation to continue from forty-eight 
to seventy-two hours. Any room or building may be rendered fit for use 
in this way. If it were a stable, a thorough scrubbing of walls, ceiling, 
and floor, with a few days-of airing, would be all that could be done. 
Whenever whitewash can be used after the washing, it makes a good 
ACCESSOrY. 

To cleanse the lower portion of the cow, it would be well to clean off 
the thickest of the dirt in a dry state, then wash off with a solution of cor- 
rosive sublimate made in the strength of one to two thousand of water. 
Allow this to dry sufficiently to insure against any of the liquid dropping 
into the milk. The udders gather bacteria from the soil of the pasture, 
weeds, straw, water in which the cows may stand and from the soiled con- 
dition of many stables. Doubtless most of the bacteria which find their 
way into the milk enter by way of the udder. Im the eradication of bac- 
teria, the udders must be washed thoroughly among the first steps taken. 

The hands and clothes of the milker have their significance, but unless 
infectious diseases are about, there is little chance from regular inocula- 
tion with bacteria of a detrimental nature. It is best, however, to have 
the milker wash his hands in a solution of corrosive sublimate made in 
the strength of one to one thousand, when there is trouble of a bacterial 
nature. 

There is nothing so essential as a thorough cleaning of the milk pails 
and cans. When once harboring the bacteria, unless they are made 
absolutely clean, they will be a continuous agent of inoculation. Milk 
vessels should always be boiled for one-half hour after every milking when 
ropy milk exists in the dairy, and this should be followed during the 
presence of the trouble, for as long as it exists, the vessels will be contami- 
nated and of course these injurious bacteria must be killed. 

If it is impracticable to place the cans and milk pails in a boiler, boiling 
water could be utilized by filling the can with it and keeping it hot by a 
renewal every few minutes. This process of sterilizing should continue 
for at least one-half hour. 


THE BACILLUS CAUSING THE TROUBLE. 
Morphology: The length of this bacillus averages about two micro- 


millemeters and the thickness is one and one-fourth—a very short thick 
bacillus. It is usually arranged in pairs and may be either single or grow 
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into threads of four, five or six. The ends are round oes 

and the protoplasm homogeneous in all of its stages eo - Bf 
of development. When forming in threads, it is im- oP emu @ 
possible to distinguish the individual bacilli; they eh Q Y] 


frequently resemble a single long bacillus. cia eof 8 

Colony: The first appearance of the colony is Fig.2. Bacilli of ropy 
round with a well defined and evem border, having a CZ 
blackish brown color and finely granular contents. Upon studying the 
plate, the largest number of colonies will present this aspect, There is no 
liquefaction which f 
causes the colony to <~ 
sink into thegelatin, Az 
but the surface col- \\ = 
onies rest on and “cv 
rise above it. Con- ~ é 
tinuing to develop, 
the colony sends out 
from its border a 
thin and light color- 
ed plaque with a bor- 
der not so well de- 
fined and somewhat 
uneven, simply a 
thin layer of micro- 
organisms spread- Fig. 3. Colonies of ropy cream bacillus. 
ing from the main body of the colony over the surface of the gelatin 
Again from this thin layer, as the colony grows older, another layer sta:ts 
thinner than the one from which it proceeds and is almost void of color, 
translucent. The border is still less regular and almost ragged; some- 
times it has a scalloped appearance. To the naked eye, the colony glistens 
and gives a rounded oval surface. Upon the application of the platinum 
needle, the colony will often adhere as a whole; at other times a ropy mass 
of bacteria will be drawn out. From this will be inferred the tenacious 
secretion of this bacillus. 

After cultivating this bacillus for some time and plating it in the same 
gelatin, it was found that the colony had undergone a marked transforma- 
tion, and in this state gave a loose patch work in its younger stage anda 
very irregular colony as it matured. 

Gelatin Stick Culture: There is a slight growth along the line of inoc- 
ulation, in some tubes simply a beaded development, in others quite a 
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continuous growth appears, but it 
is confined to the puncture. On 
the surface, a moist glistening {4 
white mass is seen about the point #. __. 
where the needle entered the gela- \\\i° 

tin. The borders are somewhat “.. 

irregular. Theextentofthegrowth |. 
is limited to a very small surface 
and resembles a large colony which 
is not inclined tospread. In hold- 
ing it to the light, an iridescent 
hue is revealed. 

Agar Streak Culture: Along 
the entire streak and extending 
_ but a very short distance’from the 
streak, is a whitish slimy and 
glistening growth with a scalloped 
border. The development is very 
rapid. 

Potato Streak Culture: On the 
surface of the potato, it produces 
a yellowish white, creamy growth 
which rises above the surface and 
is confined to that portion inocu- 
lated, with no tendency to spread. 

Bouillon Culture: At first the 
bouillon becomes cloudy and event- 
ually a scum forms over the top. 
When the needle is applied to this 
it is possible to draw out a string 
several feet long and so fine that it 
is virtually invisible. As the cult- |: 
ure becomes older, these bacteria 
form a jelly like mass in the . 
bouillon and the bouillon itself < 
responds as jelly. Itisadifficult ;--»=% 
task to break up this mass by the ee 
addition of more liquid. ° Erde iy SS + 

Milk Culture: When bacteria Fig. 4. Gelatin and ace fave cultures of ropy 
produce any peculiar condition of Mi ae ang bee 
the milk, as the formation of lactic acid, butyric acid and other products, 
the investigator attempts to determine that constituent of the milk from 
which any one of these products is formed. In the lactic acid fermenta- 
tion, the sugar of milk will gradually disappear until a certain per cent of 
acid is formed. Inasmuch as stringy milk may be produced from the 
sugar of milk or some of the protied substances, as caseine, it therefore 
becomes an interesting feature of the life history of this class of micro- 
organisms to study their action upon the various component parts of milk. 
Although the cultured properties of the bacillus in question indicate 
whence comes this ropiness and preclude any further analysis, to settle 
the matter definitely an estimation was made of some of the substances 
constituting milk. This was carried out as follows: Flasks of milk were 
sterilized after the usual method, and were inoculated with the bacillus. 
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They were put away for three weeks, at the end of which time no apparent 
change had taken place, but ropiness existed. The caseine was then pre- 
cipitated and found to equal the usual per cent, estimated in connection 
with the coagulated albumen. The amount of sugar was also ascertained 
to be normal. Judging from this work, the bacteria evidently feed upon 
the milk without producing any preceptible change, unless the change is 
so slow that a much longer time would be required. 

The acidity was studied by taking two lots of the same milk which had 
been sterilized and treated together, and adding to one the bacillus and 
keeping the other as a control. The examination showed that the amount 
of acidity was not increased but very slightly decreased. Several repeti- 
tions gave the same results. In connection with this, work upon a num- 
ber of slightly acid bouillon cultures demonstrated that the acidity was 
reduced. So far as it was possible to test it, the secretion of the bacilli 
was alkaline, but this is not positive since it is quite possible that foreign . 
material might have been present to influence the reaction. No odors 
were perceptible in any of the media. This fact is quite significant in the 
study of any decomposition. 


Butter: The work in connection with the butter I owe to Mr. G. H. 
True of this station. Separator cream was employed in two lots of equal 
amounts. In one, the bacillus was introduced in large quantities; in the 
other, the bacillus in the same quantities was not introduced until it had 
been Pasteurized at 70° C. for twenty minutes. Both lots were then placed 
away and allowed to ripen for twenty-four hours, when they were churned. 

The loss of fat in the butter-milk was 2.2% in the case of the un-Pasteur- 
ized cream and 2.8% in that of the Pasteurized cream. The acidity of the 
Pasteurized cream was .27% and of the un-Pasteurized .57%. The 
time required to churn the Pasteurized cream was seventeen minutes and 
the un-Pasteurized cream twenty-seven minutes. 

It will be seen that considerable butter-fat was lost. This was doubtless 
due to the holding of the fat globules in the adhesive secretion of the bac- 
teria, for if the fat globules are once embedded in this material, it is ex- 
tremely difficult to liberate them. ‘The difference in the acidity is doubt- 
less due to the fact that where the cream was Pasteurized, most of the lactic 
acid bacteria were destroyed, consequently the conditions usually present 
and favorable for the growth of lactic acid bacteria were changed. In the 
un-Pasteurized cream this class of bacteria performed its usual function. 
The difference in the time of churning is very noticeable. It is either due 
to the Pasteurization of the milk or to the action of the bacteria of ropy 
milk upon that substance which holds the fat globules. There is nothing, 
however, in the biological history of this bacillus which would indicate any 
such peptonizing action, yet [ am not ready to say that it does not exert 
some influence upon the cream. 

The flavor of the butter was not improved in the case of the un-Pasteur- 
ized cream and when it was Pasteurized, the butter produced was insipid 
to the taste. No peculiar aroma was present. 

Temperature: This bacillus grows best at about 30° C. It is killed at 
60° C. for twenty minutes. Freezing it for three hours has no influence 
whatever upon its vitality, and when it is transplanted, the development 
is as rapid as though it had been cultivated under the most favorable 
circumstances. 
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Motion: No real motion can be discerned; a slight Brownian motion 
is perceptible. 

Stain Reaction: Responds very readily to simple aniline stains. 

Spores: No spores could be detected. 

At the time of going to print I find that this bacillus has lost under 
artificial culture a large part of its power to produce ropiness; it has also 
decreased in vitality, and in rapidity of growth—it now grows slowly and 
less exuberantly. 
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FORAGE PLANTS AND WHEAT. 


BY A. A. CROZIER. 
Bulletin No. 141.—Farm Department. 


I. FORAGE PLANTS. 


ALFALFA. 


Although alfalfa is especially adapted to dry soils and climates it 
readily responds to an increased supply of moisture, if the soil be suffi- 
ciently rolling or open to carry off all standing water. During the season 
of 1896 the small fields of alfalfa on the college farm, one of half an acre, 
the other of two acres, were each cut four times, the largest yield in each 
case being the first. The first cutting was made May 28, and the last 
October 12. The smaller field was seeded in the spring of 1892. A por- 
tion of this field on low black soil, gradually killed out during cold 
winters, and the remainder is now crowded somewhat by June grass, 
which formed a considerable part of the first cutting but not of the later 
ones. The other field is located on the high bank of the Red Cedar river, 
and was seeded in the spring of 1895. Part of this piece has a heavy 
soil, while that of the remainder is a coarse sand of low fertility. The 
alfalfa was a good stand over the entire piece, but on the light sandy 
soil it nade, both last year and this, an extremely small growth. The 
entire yield in hay cannot be accurately given, since a portion of it was 
put in the silo and the last cutting, made from time to time from Sep- 
tember 26 to October 12, was used for feeding green. The entire product 
was weighed, however, and amounted to 5,496 pounds of hay and 9,742 
pounds of green fodder, the total, estimated as cured hay (reckoning one- 
half the green fodder as hay), amounting to a little over 10,367 pounds, 
or five tons of hay for the two acres. Since a large portion of the piece 
was poor and unproductive, nearly half an acre at one end, where the soil 
was heavy and the growth much better, was kept separate at each cut- 
ting and gave vields per acre as follows: 
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Cutting. Date. Yield. Estimated as hay. 
fete Se a eet May.23 2222 es ois. eee N6: Son Ibs. .) green_. aeeelPstser Ibs. 
1s | aha Sy ING ep WNO29! oo oe eee ae 1,024 | aT partic, a 1,024 
Be Sh de 4 Aug ald 2 F222 S071 a hay ESTA SE REY SOT C 
4th __. aM fee Sept: 26-28) = a ee 50102 "a yereen snes oe 2,605 ‘ 
Pofaleee.s A292 ere te oes oo os | Genta ce dassace cose gcesadeees 9,937 lbs. 


* This was at twocuttings, at one of which the fodder was wet with rain. From the weight of this cut- 
ting one-third was deducted for water. 


The above shows a tota! yield on this part of the field of nearly five 
tons of hay per acre for the season from the four cuttings. 

As further evidence that alfalfa requires good land, the following let- 
ter is presented from Mr. J. W. Pennel, of Grand Rapids, Mich. Mr. 
Pennel has sown a large amount of alfalfa seed during the past two 
years on sandy soil near the city mentioned. He says: “My experience 
with alfalfa on my soil is that where the ground is in a high state of cul- 
tivation it does well, but where the ground is lean it takes too long for 
it to get to be a paying crop. I sowed most of mine with winter wheat. 
Where the ground had been manured it got large enough to mow this 
fall. Last year after wheat harvest I plowed my door yard and sowed 
it to alfalfa in August. This year we mowed the piece three times. 
Where the ground is rich I think alfalfa a very paying crop, but where 
the ground is poor I prefer other clovers and grasses.” 


QUESTIONS ON ALFALFA. 


The status of alfalfa, either as a forage or fertilizing crop, in Mich- 
igan, is far from being settled. A considerable amount of the seed has 
been sown during the past two or three years, owing to the failure of 
clover, but reports as to the results are quite conflicting. There is 
evidently lack of information in many cases as to the best methods of 
managing the crop, so that many unnecessary failures have occurred. 
Below are a number of inquiries that have been received regarding this 
plant, following which is given a condensed abstract of our replies. 

Sholes & Downer, North Branch: Will you kindly let us know what 
experience you have had with alfalfa this summer, and whether you 
think we will be able to do anything with it in this State? 

J. M. Halstead, Bay City: I, like others, have lost my clover and feel 
like inquiring for something to take its place. Have you any work on 
Lucerne? If so I would be glad to get it or to get your opinion of its 
success in the Saginaw Valley. 

B. J. Hansner, Ypsilanti: I have a piece of sandy ground that is now 
in wheat that I intended to seed to clover this spring. How do you think 
alfalfa would do in our part of the country? Would it be a good way 
to sow it in the spring on wheat and drag it in? 

Thomas W. Harris, Wayne: Can I sow alfalfa on my rye ground, 
and can I sow it with timothy on oat ground with any hope of success? 
How much ought to be sown to the acre on light sandy soil? 

33 
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J. H. Wetmore, Cheboygan: Can you give me some information about 
alfalfa as to price of seed, how soon a crop can be grown, whether the 
year of seeding, and if it is a good crop on light soil, also where seed can 
be bought at a reasonable price? 

J. W. Robinson, Vestaburg: Kindly advise how and when to sow 
alfalfa seed on high and rolling loamy land. I desire if possible to sow 
on fall grain, either this fall or next spring. 

A. E. Bailey, Marcellus, Editor Marcellus News: One of our readers 
brought in some samples of clover—alfalfa, I believe—and asks for what 
information he can get on the subject. He raised it on high ground, 
found that it withstood dry weather remarkably well, and with his lim- 
ited experience was more than satisfied with it. -When should it be 
sown, on what kind of soil, etc.? I have but recently taken hold of the 
News and have not had a chance to become posted on your bulletins on 
the subject. 

R..McElwain, Hickory Corners: I have a small piece of ground that I 
wish to sow to alfalfa if reports are true as to its yield—three crops in a 
year, some say. The ground is a rich clay loam—is the soil all right? 
I had thought of sowing it as I would a crop of oats. What amount 
do I want to sow to the acre and when should it be sown? If sown in 
early spring would I get any feed that year or could it be mown during 
the summer? 

D. S. Young, Armada: I have been experimenting this summer with 
an acre of alfalfa. I sowed half a bushel to the acre after oats. When 
I cut the oats the clover stood about two feet high and very thick. Since 
the oats were cut the clover has made a nice growth, and now looks 
splendid. It is growing on quite a heavy subsoil. When should I cut it 
for seed, the first or the second crop? 

Mrs. Ella Kinsman, Eastman: I have a farm in Shiawassee county 
upon which are twelve acres of ridge consisting of rich gravelly soil 
which dries out very quickly so that it is almost impossible to get a good — 
catch of clover. It becomes so dry in July and August that the clover 
dies. It is now seeded to winter rye. Is it advisable to sow alfalfa 
upon this ground, and can it be sown on the rye this spring as we would 
June clover? 

Frederick Shepfel, Rothbury: I want to raise a piece of alfalfa 
(Lucerne) for my horses. Some of my German neighbors claim that 
where they came from in northeastern Germany it is raised for that 
purpose, and they cannot see why it cannot be raised here in Oceana 
courty, which has about the same climate. They say that in their coun- 
try two varieties of Lucerne are raised, one variety for clay land and 
another variety adapted to sandy land; and they say they would like to 
buy seed of the sandy land variety if they knew where they could get it. 
Please send me a bulletin, if you have one, on alfalfa; if not please send 
information. 


ANSWERS. 


To begin with the last question, we have made inquiries in regard to 
varieties of alfalfa adapted to different kinds of soil, but as yet without 
success.* That some variation exists in the alfalfa plant as grown in 
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different portions of the world there can be no reasonable doubt, but 
such variations have not, so far as the writer is informed, amounted to 
well marked varieties. It is said that the Chilean alfalfa, which was 
intreduced into California, and which is now the stock chiefly grown in 
the United States, is more vigorous and deeper rooted than the alfalfa 
previously grown in the eastern United States, but I am not aware that 
a careful comparison has been made. In the spring of 1895 the follow- 
ing samples of alfalfa seed from different sources were sown side by side 
upon the station grounds. 


1. Seed grown in France. Plants of about average size and vigor. 

2. Seed grown in Germany. Decidedly the best row in the series. Row 
taller, broader, fuller, and more even than any other, and earlier to start 
in the spring. 

3. Seed grown in Colorado. Nearly as good as No. 1, and superior to it 
later in the season—somewhat uneven. A few seeds ripened the first 
year. 

4. Seed grown in Armenia. This seed came from the World’s Fair at 
Chicago. The amount was small and it was sown thinly. In general 
appearance this row stood next to No. 2, starting in spring a little slower 
and appearing more uneven. In July, however, it stood taller than any 
other row in the series, and had it been sown as thickly as the others it 
would, perhaps, have surpassed them all in yield. 

5. Old College seed; source unknown. This gave decidedly the poorest 
results of any. The seed had been kept in the college seed room for some 
ten years or more but there was nothing to show where it came from. The 
seed germinated fairly well in a tester. The plants in the field however 
were much less vigorous than any of the other samples, and the first year 
matured a considerable amount of seed. The next year, 1896, this row 
started more slowly in the spring than any of the others and remained 
somewhat behind them all summer. None of the samples matured seed | 
this year. 


The above results indicate that the source of the seed is a matter of 
importance, and they seem to emphasize especially the value of fresh 
seed. 

The remaining questions asked above have most of them been answered 
in Bulletin 125 and in a special circular on alfalfa. They may be briefly 
recapitulated, however, as follows: 


1. Climate. Alfalfa is grown most extensively in warm, dry climates 
and produces in such a climate its largest yields, especially if subjected to 
irrigation. It is hardy, however, in any part of Michigan and is injured in 
winter only on heavy wet soil where, like clover, the roots heave out. 

2. Soil. Any good soil will answer except muck. If the soil is heavy 
it should be rolling or well drained. 

3. Amount to sow. Twenty pounds of seed to the acre is the amount 
usually sown. On heavy soils, or if sown with grain, a somewhat greater 
quantity should be used. 

4. When and how to sow. The best results are obtained by sowing in 
the spring without a grain crop, though sometimes sowing with grain 

* There is, however, a plant grown in Europe on poor sandy soil called Sand Alfalfa or Sand Luzerne 


which has sometimes been called a variety of the ordinary Alfalfa and sometimes a distinct species, 
Medicago media. 
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has proved successful. Alfalfa is particularly sensitive to drouth in its 
early stages of growth, so that unless the season or the soil be unusually 
moist it is apt to be killed out by the growing grain. Fall seeding usually 
winter kills in this State. 


5. Result the first year. No crop can be expected the first year. If weeds 
appear they should be mown before seeding, and with the young alfalfa, 
be allowed to lie upon the ground. If the growth is excessively heavy 
however it should be removed. 


6. Will it take the place of clover? Not unless there is a decided failure 
of the clover crop. In very dry seasons alfalfa does better than clover. 
It is also exempt from the root borer. It starts earlier in spring and grows 
somewhat later in fall than clover and remains green during the dryest 
months. It will yield during the season as much or perhaps more than 
clover but requires several cuttings. It cannot be as safely pastured as 
clover, owing to injury to the plants by the trampling of animals and by 
close grazing. There also seems to be need of greater caution in pasturing 
alfalfa than of clover to prevent animals bloating. Alfalfa hay, though 

‘somewhat coarse and woody, is readily eaten by all kinds of stock, but in 
curing the hay care is needed not to over dry it or there will be a great 
loss of leaves. Alfalfa is more particular than clover in regard to soil and 
will not thrive as well as clover on poor sandy land. 

7. The seed crop. So far as known alfalfa has not yet been raised for 
seed in Michigan and little information can therefore be given on this 
point. It is not certain that the seed can be successfully raised in this 
State in ordinary seasons, as the blossoms often fail to set. In Colorado 
the plant seeds abundantly and the second crop is usually cut for that 
purpose. 

8. Price of seed. Where alfalfa seed is grown the yield is greater than 
that of red clover and the price from first hands is usually less. In some 
seasons it is so low that the seed is used for feed. In eastern markets 
the price is usually about the same as that of red clover. The seed is sold 
by all seedsmen and by most dealers in farm seeds in the smaller towns. 


KAFFIR CORN. 


Recent favorable reports, chiefly from Kansas and Oklahoma, have - 
called attention to the merits of Kaffir corn as a grain and fodder plant 
well adapted to withstand drouth. In certain cases in the state and ter- 
ritory mentioned its yield has been greater than that of Indian corn. Last 
spring the seed was widely advertised by seedsmen and the plant received 
extended favorable notice in the agricultural press. From various parts of 
this State have come to the station inquiries as to its value and the 
method of its cultivation. The following statement from Farmers’ Bul- 
letin No. 37 of the U.S. Department of Agriculture, written by Professor 
C. C. Georgeson of the Kansas Agricultural College, expresses well its 
agricultural features: 

“Hike all other crops, Kaffir corn yields best on rich land. It responds 
well to generous treatment. Its culture, however, is not limited to soils of 
certain classes and qualities. It may be grown on stiff clay and on light 
sand, in river bottoms and on poor uplands, and it will yield profitable 
returns on soil too poor for corn. Perhaps the strongest recommendation 
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of Kaffir corn lies in the fact that it will produce a crop on less rain than 
is required for corn, and that it is not affected so disastrously by hot 
winds. It is therefore especially adapted to the semi-arid west, where corn 
succeeds only once in five or six years because of hot winds and drouth.” 

In 1895, a season of most intense drouth in Michigan, a plot of Kaffir 
corn on the college farm, on a poor sandy ridge, withstood the drouth 
better and produced a much larger growth of fodder than an adjoining 
piece of field corn. During the past season, which was one of abundant 
rainfall, half an acre of Kaffir corn was grown on good heavy soil in a 
series of half acre plots devoted to various forage crops. Adjoining the 
Kaffir corn on one side was a plot of early amber sorghum and on the 
other side a plot of Salzer’s fodder corn, a large, rather late variety of 
white dent. The yields from these three plots, weighed green as soon as 
cut, were as follows: 


Went Corts. Seek. Jebel Th, Tee Vane ae 15,354 pounds. 
Rear COTN eae see Ce. SS OR Pea ic ee 17,180 pounds. 
SOL MUN. 5 sees St hd. a he ae 19,338 pounds. 


The Kaffir corn was the latest of the three and was allowed to stand 
until there was danger of its being killed by frost. It was cut September 
22, the Dent corn and sorghum having been cut September 2. The three 
crops were at about the same stage of maturity when cut, none of the 
seeds having fully matured. The soil on which these crops were grown 
was a little the best on the sorghum plot and poorest where the Dent corn 
was grown. All three crops were planted thinly in drills, the same dis- 
tance apart, and made an excellent growth. 

Kaffir corn is one of the sorghums which is not adapted to making 
sugar. The seed is produced in a rather loose head at the top of the stalk. 
The plant matures too late to be a safe crop for most parts of Michigan, 
but for rather poor light soils in the southern counties it may prove of 
some value. 


CRIMSON CLOVER. 


As stated in a press bulletin issued in May, crimson clover sown in 
1895 came through the following winter better than usual. The present 
season has also been exceptionally favorable for this crop. Spring sown 
crimson clover, which heretofore has usually been a failure, or nearly so, 
has this year made an excellent crop. One field of half an acre, sown 
with oats, came on after the oats were cut and by the middle of Septem- 
ber had a thick, uniform stand two feet high and was in full blossom. 
This piece was cut for green feed Oct. 23 and Nov. 12, yielding 5,134 
pounds, as it was drawn from the field. In a few spots the plants were 
dead or dying when cut. Another similar piece was sown without grain 
and grew rapidly from the start. It was cut June 24, while still very 
green and succulent, yielding 1,870 pounds when green and 418 pounds 
when cured. After this cutting it came on and produced a second crop 
upon which sheep were pastured for about six weeks during August and 
September. After the sheep were removed it made another small growth 
and entered the winter in promising condition. 

In March last there was begun the experiment of sowing a tenth acre 
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plot each of crimson clover and red clover every month. Both clovers 
were sown at the same dates in adjoining plots the last day of each 
month. The complete results cannot be reported until next year, when 
-the experiment is finished, but the condition of the clovers up to this 
time (Noy. 1, 1896), may be briefly noted. On the whole the yield of crim- 
son clover up to the present from these plots is apparently somewhat 
greater than that of the red clover; its growth is not so tall, but it is 
thicker. The March crop of crimson clover matured a crop of seed early 
in August, but the plants instead of dying thereafter, as in previous 


CRIMSON CLOVER. 


years, continued to put forth blossoms until checked by the hard frosts 
of autumn. Late in October nearly all the plants on this plot died. The 
April plot did not seed so abundantly, but the plants which seeded freely 
died at the same time as those in the other plot. The plants which pro- 
duced little or no seed remained green and thrifty. The plot sown the 
last of May produced only now and then a blossom head and entered the 
winter with a thick mass of verdure about eight inches deep. The later 
sown plots were of successively smaller growth as the season advanced. 
The plots sown after the first of August made so little growth, that 
judging from previous experience they are not likely to survive the 
winter. 
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NEW MILLETS. 


In the report of the station for 1895 is an account of three varieties 
of millet from Corea, the seed which was sent by Hon. J. M. B. Sill, U. 
S. Minister to that country. Later in the same year four additional sam- 
ples, described below, were received from the same source: They were 
planted May 20, 1896. 

No. 1. Sorghum. “Grows high like sugar cane. Used for sweetening 
and in candies, for which purpose only the seeds are employed, these 
being boiled and the syrup used. The‘plant is used for fuel and thatch- 
ing, but not for forage. The juice is not sweet. The heads resemble 


1. Crimson Clover. 2. Red Clover. Each six weeks from seed, 


broom corn, and are occasionally used for short brushes after the seeds 
are removed. The seeds are bitter and not eaten.” 

Only a few of these seeds germinated. The plants were rather feeble 
on the start, but grew with vigor later, and became taller than any other 
kind of sorghum on trial. The plants have a general resemblance to 
early amber, but are larger and taller, and the head is large and looser.. 
The seeds failed to mature. 

No. 3. Panicum miliaceum. (No. 2 was Sesame and is omitted here.) 
“Height about three feet. Seeds eaten with glutinous rice; also made into 
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cakes after crushing and cooking. Plant used for the same purposes as 
No. 1. Heads used for brushes after the seeds are removed but are not so 
good as those of No. 1.” 

The height as grown here was fully six feet, the plants being taller and 
later than a Japanese variety of the same species. Most of the seeds 
matured. 

No. 4. Panicum Crus-galli. “Height about the same as No. 3. The heads. 
somewhat resemble No. 1, but are not used for brushes. The plant is used 
for forage and the seeds are used with rice by the poorer classes and dur- 
ing bad seasons. Cattle do not like the seeds.” 

Similar in general appearance, but later in maturity than a Japanese 
variety of the same species obtained through the Massachusetts Agricul- 
tural College: The Corean variety did not begin to head until the last of 
August, by which time the Japanese variety had entirely matured its 
seeds. 

No. 5. Setaria Italica. “Height about the same as the last two. Heads: 
close, some long, some short. Used very largely for food in the north 
where rice does not grow well. Much raised in mountainous districts for 
food. Plant used for forage.” 

This made a vigorous growth, much like German millet, and had 
ripened part of its seed when killed by frost, September 23. The variety 
is not quite uniform in character; most of the heads are close and slender, 
not much over half an inch in diameter, but some are larger, more iike 
German millet. 

Siberian millet, Panicum miliaceum. Received in the spring of 1896 from 
the U. 8S. Department of Agriculture. Sown May 20, it was nearly all 
headed out June 29, before any heads had appeared on an adjoining row 
of American “Broom Corn Millet,” sown at the same time. Both varieties 
ripened nearly together about the middle of August. The Siberian var- 
iety was a little more dwarf than the American, and late in the season, 
after the main crop had ripened, it continued to send out additional and 
smaller fruiting panicles, while the American variety died completely 
after maturing its seed. 

Ankee Grass. Panicum Crus-galli. From the U. S. Department of Agri- 
culture in the spring of 1896. Seed collected in southern California and 
Arizona, where it is used as food by the Indians. 

Sown May 20 on deep, fertile, sandy soil, in the same series with the 
millets above described, it was the latest of them all to develop, most of 
the plants heading out, but none of them maturing their seed. In general 
habit it resembles the Corean and Japanese varieties of Crus-galli above 
described, but the panicle or head approaches more nearly our native 
form. The plants are extremely erect, often seven feet high, with sharp- 
pointed erect leaves. In seasons like the present all three forms would 
produce an immense amount of excellent fodder. 


SACALINE. 


Polygonum Sachalinense, Max. 


While we do not consider this forage plant of any value for the people 
of this State, a brief report upon it may be of interest. Our plants were 
started by sowing the seed in the greenhouse, March 20, 1895. In May, 
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after the ground had become warn, fifty plants were transferred to the 
open ground, into good rich loamy soil, and set four feet apart each way. 
They were shaded for a few days and given good care through the season 
and made a thrifty growth, sending up half a dozen or more stems about 
three feet high from each root. Several of the plants produced blossoms. 
The next year, 1896, the growth was larger, forming a thicket three and 
a half to four feet high. Some of the stems measured fully eight feet in 
total length. A few suckers were produced from underground shoots at a 
distance from the main plant but such cases were not numerous. All the 
plants blossomed profusely this year about the last of August, some being 
earlier than others. About half the number produced seeds in abundance, 
the remainder bearing staminate flowers only and producing no seeds. 
A portion of the seeds became ripe enough to grow, but half or more were 
still too green for germination when the plants were killed by frost on 
September 22. A limited test was made of the feeding qualities of the 
plant. Young leaves and shoots were offered to cattle, sheep and horses, 
which ate them readily. Some of the objections to sacaline as a practical 
erop to grow are: 

1. It is more troublesome to start than other fodder crops. 

2. It will remain as a weed when the ground is wanted for something 
else. 

3. It cannot be cured and handled as hay. 

4. The stems quickly become woody and unfit for feed. 

5. The yield is no greater than that of corn and other crops more easy 
to manage. 


FLAT PBA. 
Lathyrus silvestris. 


Information gained regarding this plant during the year relates to its 
yield, seeding habit and palatability to stock. The last point suggests 
what now appears to be the greatest hindrance to its use. Stock which are 
well fed, as those of the college herd, consume the fodder in both the 
green and dry state in most cases so far as tested with great reluctance. 
While the fodder is young and succulent it has been found practicable to 
make use of it in the green state for one of the fodder rations of the day, 
but green clover or alfalfa are under the same conditions relished much 
better. 

During the present damp season the plants of the flat pea have pro- 
duced few blossoms and very little seed. The growth, however, has been 
heavy. On June 29 one acre was measured off, and on this and the two fol- 
lowing days the crop was cut and weighed as fast as it could be hauled to 
the scales. The total product from the acre in the green state was 23,997 
pounds, or practically twelve tons. The crop was at once spread out again 
and dried for hay, which when cured weighed 5,431 pounds, or about two 
and three-fourths tons. On September 16 and 17 the same acre was cut 
again, yielding 17,188 pounds or over eight and one-half tons when green, 
which shrank to 3,636 pounds or a little over one and three-fourths tons 
when cured. The total yield of hay from the acre for the season was there- 
fore a little over four and one-half tons. Last year the yield from the 
same ground from a single cutting was only three-fourths of a ton per 
acre. 

34 
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HAIRY VETCH. 
Vicia villosa. 


This plant has also been called Villous vetch, Sand vetch, Winter vetch, 
Russian vetch and Siberian vetch. It is a native of western Asia and has 
been cultivated to some extent in Europe for about fifty years, particularly 
in northern Germany. Other species of vetch are cultivated in certain 
parts of Europe more largely than this one, but within the past few years 
hairy vetch has received increased attention in both Europe and America. 
This plant is of special interest to growers in this country on account of 
its hardiness and its prospect of filling a place not fully occupied by any of 
our other leguminous crops. Then, too, while some of the other vetches 
have been of greater value in Europe this one appears to be the oaly 
species which thus far has shown a fair prospect of success in the United 
States. Among the inquiries that have come to the station regarding this 
plant within the past two years several are from seedsmen who have been 
investigating its merits with the view of offering the seed to their cus- 
tomers. 

Under date of January 26, 1896, Peter Henderson & Co. write:— 

“We are much interested in this plant, believing that it is a good deal 
hardier than Scarlet clover and will prove to be a valuable forage plant 
for fall sowing.” 

J. A. Everitt writes November 9, 1896: “If you have made any tests of 
Vicia villosa (Sand vetch) we would like to have bulletins containing the 
reports.” 

The Northup, Braslan, Goodwin Co. wrote in March, 1894: “We are in 
receipt from one of our European correspondents of a sample of Sand 
vetch, or ‘Vicia villosa.” He says regarding it: ‘There is another plant 
which is coming very much forward here, and which has done well. We 
did not see a single notice yet in any of the American catalogues, and still 
we may say that it isa remarkable plant. It was grown considerably last 
year in Europe, and did splendidly; especially through the dryness. This 
vetch is called ‘Sand vetch’ because it will grow on the worst land, as dry 
as sand, but it will do as well on wet land, in fact on any land, from the 
poorest—excepting poor chalk; 50,000 kilos on the hectare has been 
obtained in three cuts; that is over 20 tons per acre. It is sown in August 
in winter rye, and if the time is good you may have a cut before winter. 
If not, let it stand, and early in the spring, in April, you may have a cut 
of five tons to the acre. In twenty-five days later you may have another 
cut, which is generally larger than the first. You may have a third cut 
thirty days later, and then you turn it in. It contains very much nitrogen- 
ous matter. You must sow with rye because that vetch do come so high 
that it cannot stand up, and the rye serves as poles. It does not freeze. 
We tell you there is something in that vetch, especially for countries 
where it does not much rain—dry lands.’. You will notice that we have 
quoted the exact words of the Belgian who wrote ws this letter. We 
divide with you the small package that he sent us, and should be glad to 
have you try it and have your opinion. Should this, in your judgment, 
prove valuable, we shall likely give it considerable mention in our cata- 
logue another year.” 
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This vetch is usually considered a winter crop, but it may be sown in 
either fall or spring. In this locality self-sown seeds usually germinate 
in the fall, and the young plants live over and produce a crop the follow- 
ing season. <A plot sown to hairy vetch will thus maintain itself year 
after year. It is recommended abroad to sow the seed with oats, as is 
done in this country with field peas, and harvest both crops together for 
feed. In the spring of 1896 this Station sowed half an acre of mixed 
oats and vetch according to this plan. The vetches, however, made prac- 
tically no growth until after the oats were harvested, although the young 
plants maintained their existence. After the oats were removed there 
was a plentiful supply of rain and the vetches came on and made a vigor- 
ous growth. Our notes on August 19 say: ‘“Villous vetch sown in oats 
last spring is now thrifty and as high as the oat stubble—a few flowers 
are seen.” Three days later the statement appears: ‘“Vetches grow- 
ing rapidly and now hide nearly all the stubble.” Growth continued 
luxuriant through September, but was checked by the frosts of October, 
though the foliage wag still uninjured. 


On November 12 five square rods were cut and weighed, furnishing 430 
pounds of green forage, or at the rate of nearly seven tons per acre. 

Our experience in feeding this vetch was somewhat unsuccessful at 
first. During about six weeks the rams belonging to the college were 
pastured on rape and crimson clover in an enclosure adjoining the plot of 
vetch, and from time to time small quantities of the latter were cut and 
given to them. This was eaten quite reluctantly, although the pasture 
was very short. A little later two valuable rams, newly purchased, 
were fed in the stables on green rape and vetch. At first the rape was 
eaten freely and the vetch with some hesitation, and after a few days the 
rams refused the vetch altogether. Later in the season as cold weather 
came on and other green feed became scarce some of these vetches were 
cut and fed to cows and sheep. The cows ate them heartily; the sheep 
not quite so well. Possibly the frosts of autumn may have modified 
the flavor of the vetches somewhat, or the result may have been due to 
the keener appetites of the stock as colder weather came on. Vetches 
are highly nutritious, even more so apparently than clover. An analysis 
quoted in a circular on this plant issued last year by the Department of 
Agriculture gives their content of protein or nitrogenous matter in the 
dried material as 22.78 per cent. It is not at all uncommon for stock to 
refuse leguminous plants as food, or choose the ordinary grasses in pref- 
erence, notwithstanding the higher nutritive value of the legumes. With 
a little care in feeding, however, it is well known that pea vines, bean 
straw and other fodders of this class are eaten by most kinds of stock, 
and prove highly desirable foods. We think, therefore, that no one need 
have any apprehension that this vetch cannot be made available as fod- 
der, or that any reluctance that may be manifested by stock toward 
accepting it cannot be overcome. A favorable report upon hairy vetch 
appears in a recent bulletin of the Ohio Experimental Station in which 
it is stated that this plant is relished by sheep, horses and cattle. 

The hairy vetch is a slender plant, the stems often trailing upon the 
ground, where there is sufficient room, to a distance of six to ten feet. 
It is recommended on this account to sow the seed with oats if sown in 
the spring, or with rye if sown in the fall or late summer. Our expe- 
rience in seeding with oats as above recorded was not at all successful 
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in respect to harvesting the two crops together, since the vetches made 
almost no growth until the oats were cut. Further experiments in this 
direction are, therefore, needed for this locality. 


We were able, however, to secure a portion of the crop with an ordi- 
nary mower, notwithstanding it was matted together and lay close upon 
the ground, and believe no serious difficulty will be found in harvesting 
the crop even if it be sown alone. As a plant for green manuring its 
spreading habit of growth will of course be no especial detriment. When 
sown broadcast with no other crop about one and a half bushels of seed 
are required per acre. The seed at present is all imported and costs 
about $4 a bushel. “ 


CLOVER SEEDING. 


The series of unfavorable clover seasons, ending with 1895, gave place 
the present year to one unusually favorable to that crop. Almost with- 
out exception the clover seed sown in the spring of 1896 made a good 
catch, and a vigorous summer growth, while the few fields remaining 
from previous seedings produced good crops. The root borer, which has 
done much harm for a number of years past, has apparently been less 
prevalent this season, owing possibly to the diminished feeding ground 
as a result of the recent clover failures. It is to be hoped, however, that 
its numbers will continue to diminish, as they appear to have done in 
New York and elsewhere. The abundant summer rains this season devel- 
oped a vigorous second growth, which in many places was cut for hay. 
Even the clover sown last spring came on in many cases after the grain 
was harvested so as to produce a crop worth cutting for hay. On the 
College farm a twenty acre field. seeded upon wheat last March was cut 
for hay the last of August, yielding one and one-half tons per acre. 
Owing to the succulent condition of the clover and the unfavorable 
weather it was slow in curing, and a portion of the crop was spoiled. 


A brief experiment on the effect of a growing grain crop on a clover 
seeding was performed this season on a half acre of rye seeded to clover 
last March. Just as the rye was heading out a portion of the plot was 
cut and taken from the field. At the time of blossoming another portion 
was cut and removed, while the remainder of the plot was allowed to 
ripen, and produced a heavy crop of grain. Notwithstanding the favor- 
able weather, there was a marked difference in the appearance of the 
clover on the three sections of the field. Where the rye was cut first 
the clover was vigorous and uniform and a perfect stand; where the 
second cutting was made the clover was smaller and there were a few 
vacancies where weeds made their appearance; and where the rye was 
allowed to ripen the clover was thin and there were large spots where it 
wis completely killed out and which came up to ragweed and other foul 
growth. 

Two years ago the experiment was performed of seeding a plot to 
clover every month in the year. The results were so instructive that this 
year the experiment is being repeated on a different soil and under what 
are proving to be different conditions as to moisture. In the preceding 
trial a large portion of the seed sown in the early summer failed to ger- 
minate, but so far this season a full stand has been obtained from every 
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seeding. <A full report, including the effect of the winter on the young 
plants from the seed sown late in the season, must be deferred until next 
year. 


MAMMOTH CLOVER SEED. 


In April, 1895, fifteen samples of mammoth clover seed, obtained from 
various sources, were sown in adjoining rows, each row being eight rods 
long. By the side of these were sown for comparison four rows of 
medium clover with seed from different sources. All the seeds grew 
well, and important differences were noted the first year in the growth 
of the different rows. The second year, as the plants began to 
blossom, the difference became more clearly marked. From the 
following table and the accompanying notes it will be seen that sev- 
eral of the varieties were not true to name and that nearly all the sam- 
ples were more or less mixed. Also that there were distinct variations 
in each variety, some samples being earlier, more vigorous, or otherwise 
different from others of the same kind. Two of the samples were prac- 
tically pure, No. 12, an early, vigorous and rather dwarf strain of medium 
clover (purchased, however, for mammoth), and No. 16, an equally pure 
and distinct sample of mammoth clover, somewhat later than the rest. 
From the column marked “seeds per gram” it does not seem that the 
weight or size of the seed is a reliable test between the two varieties. 
In this case the grains of medium clover generally, but not always, 
weighed less than those of the mammoth clover. 
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May 29.—Rows 1, 2, 3, 4, 12, 15 and 18 in full flower and distinctly 
earlier than any of the others. 

June 29.—The entire series appears at a little distance like a uniform 
field of mammoth clover. This variety now averages twenty-seven inches 
high, being four to six inches taller than the June or medium clover in the 
same or adjoining rows. The only rows in which medium clover is now 
readily visible are Nos. 1, 4,12 and 18. The heads of the medium clover 
are now nearly all dead ripe; those of the mammoth clover have about 
half of the flowers faded. The blossom-heads and upper leaves of the 
mammoth clover are much smaller than in the red clover. 


COMPARATIVE YIELD FROM PASTURE AND MEADOW. 


In 1894 two plots of orchard grass, as near alike as possible, were laid 
off side by side, each plot being two rods wide and four rods long. One 
plot was allowed to grow in the ordinary way and was cut for hay. The 
other plot was cut frequently with a lawn mower in imitation of pasture, 
the product being carefully saved and weighed. Below are the dates of 
the several cuttings, with the yields of dried hay from each :— 


15S jg RP. Se ee SS ne ee ee ee 5 pounds, 8 ounces, 
ANSE tl 0311 ie RE ie SP 5 Ae et A tet Re RN IE) | re, 9) Sotey Se J i 3 Fi ¥ 
EV Oe ee = ot OE Ed en een eg at oe a Ae ee TOS ee eee s 
Miao ileede . 4. tee ee ee oe nn” ete eee, 1 rs bee hs 
UM ayaa ieee ask. 3 PC Oe ne ie ee ee eek ee ae : : i pe 
une seo lay eM Sa Se ce 2 SR eR i ah EI Ay SE rr Sa A gt SERIE 8 Os eR ‘ os 
PPUTIOMS Meee ok oe. nin) Se re a etal Sho ee eee 2 cease 17th 
UCT) rr] Ye vis 2 6 SN . SRG ee ee ee ee ee eee he ee eee Bee 29 pounds. 


On June 8, the last day of the above cutting, the plot reserved for 
meadow was cut and yielded just 100 pounds of cured hay. 

In the following year an attempt was made to repeat the experiment 
but the extreme drouth prevented. In 1896 the experiment was repeated 
in two localities. One of these was on the same plots used in 1894, except 
that this year the plots were reversed, the plot formerly cut in imitation 
of pasture being left for meadow and vice versa. This season only four 
cuttings were made, the yields of which, both green and dry, were as 
follows: 


Green. Dry. 
Date. Pounds. | Pounds. 

LE gh SAS! ple, Oe ei Re er 2 Ue UR Se Seen oe vee peers Bee oe 117 37.5 
ks ge CASE CES Bile ALE ADE a Eee ee ee ET Se eS ie ee Se ee ee ee 39.75 13.25 
WEVA a Be Re ae eee peer e So. Te aS ae ee a eee 16 _ 6.875 
IER cole ee ee eine 9 ce Nl ariel NS EN Ais Oa a a i i ah el Sapa aS Zot Oo 9 6,125 

Sa) lL Pel a ell Pe eaten oy SL fd ER A ld ee, ee 181.75 60.9 


On May 26 the plot reserved for meadow was cut, yielding 300 pounds 
of green hay which made 112.5 pounds when cured. ~ 
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In another field the same experiment was performed with timothy, the 
plots in this case being each one by six rods in size. The “pasture” plot 
in this case was cut eight times and yielded as follows :— 


Green. Dry. 
Date. Pounds. | Pounds. 


GTM DO A eect ee Fo eS ee ee ee 17 
gen OR at 2s wc ae as Bg yee eae a 16.25 ¢ 8.88 
jeg tee Be ee ee ee eee ee 6 2 ; 
. ay 3 BS a ee ee ee ee ope eee eee eee re ce eee eee oes 7.5 ae 
BEG ee kee ad a ea ie a od ol ee Se kD 
“UL Este eee ee 22 ee se ee ee ee ee ee eee eee 625 31 
SU TTIBS A) ee ae Se ee oe ee aes Ek eo aa EE. tee 2 56 
RUIN Gia ere ee ar RE ee oe Cae en ae ne ed Ue Meas EL a naa 1 53 
Bote) ape eee os on ee es as ee ee oe te be eee 5d.375 15.76 
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On June 24 the corresponding plot left for meadow was cut for hay, the 
product being 415 pounds when green and 172 pounds when cured for hay. 

Combining the results of the above three trials we have, from the fre- 
quent clippings in imitation of pasture, 95 pounds of hay, and from the 
same area at a single cutting 384 pounds, or a yield four times as great. 
Short grass is known to be more nutritious than fodder which is more 
mature. To determine how much this fact might offset the greater gain 
in weight from the single cuttings a sample of hay from the single cutting 
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and one from the combined clippings of the timothy in the above experi- 
ment were analyzed by the Chemical Department with the following 
results :-—— 


Sample of timothy hay from single cutting. 
Water, 17.69 per cent. 


Water free substance: Per cent. 
bese oo hn ae ese es hat Les ep se ne ER. Be Bas Ye She Sas oosenseseassencsee 7.00 
L Din fieyeiteea ne: Gl Me he Yee ae Se ey ea 5-3 Re ee Bn eee 190 
Crude protein = 2c ste =e a see Be a eh a hs ee See eeeeeee 7.81 
Tues DO tre Here ee Oe ae ee a ee aoe eee 40.21 
CATbO-HYGTALGS® sess Puen se S22 EE Sane ee IIa ot eee ae eee 43.08 
Tey i gabe es Maen Sk pam AT peli a sl tar Sa bet 100.00 
Per cent. 
TO LaenitrOPOn eee eae aoe aa be ee ee ee ee oe ee eee ils 
/Nti inti) Gh ees eS ees Oe ee Oe oe a ee eee ere ae 1.05 
ATCC te. . e ee o: ee Nee S En 5 ee ee ee > Spe eet Se soos De Se eee 20 


Sample of dried timothy from eight cuttings. 
Water, 63.95 per cent. 


Water free substance: Per cent. 
JS | 1 aa ERT ee oe Sr ig a eee el ee le Oe ee a eee 961 
Ethermextracti Sees 55s 26.15 5. Peeere RRS Re es ek Si ae 5 ee ee eS 4,61 
Grid ea prOtetye ee ee en a en Se ie es eee are 22.62 
Grudeifiber- 2 sew ey Ee 8 ee Ee ee Be eae a a ea ee ee 22.01 
Garbo-hiy rates not a te tsk ee a ee 41.15 
Total ese r Pae Sak a $s Sots Fu tee ie eg Coe SE A en BEE Oe Ee 100.00 
Per cent 

Totalsnitrororns 2332-2 ee eee oe ee PR ee a tees ee ee ene ae ee eee a d 
AD uMiNnGIdo sh 8x: 24 VR SA hs oe yh Bee Shee ye See | ea ie gee ee S Se 1.45 
ICG ee a thy Ee SOI ee eae DP nee Slee eee ns Sam one) ASR Be See 2.17 


The percentage of nitrogen, represented as crude protein, is here about 
three times as great in the clippings as in the ordinary hay, a larger por- 
tion of it however being in the amide state which is of comparatively low 
feeding value. Of the other food constituents the ether extracts or oils are 
much more abundant in the young grass, while the carbohydrates, or 
starches and sugars, are in somewhat greater amount in the more mature 
fodder. The problem of the comparative economy of pasture and meadow 
contains many factors. Even the food value of a given product depends 
largely on the circumstances under which it is fed and the class of 
animals employed. On the whole there can be little doubt that the 
younger grass obtained from the frequent clippings is the more nutritious 
and valuable, but apparently not sufficiently so to overcome its smaller 
yield. It will be noticed that the moisture present in the dried grass from 
the eight clippings at the time of the analysis was much greater than in 
the sample of hay from a single cutting. This excess of moisture probably 
gathered in large part after the sample was taken. The illustrations show 
the relative bulk of the product in each case at the time the crop was 
weighed. 

35 


bo 
“a 
Ty 


STATE BOARD OF AGRICULTURE 


Il. WHEAT. 


EXPERIMENTS WITH FOREIGN WHBATS. 


In the fall of 1895 three collections of foreign wheats were sown by 
the Station. First, ten cross-bred wheats from Australia. Second, ten 
Russian varieties obtained through the U. 8. Department of Agriculture. 
Third, six varieties, three German and three Russian, from Haage & 
Schmidt, Erfurt, Germany. 


I. AUSTRALIAN WHBEATS. 


These wheats were sent by the originator, William Farrar, New South 
Wales, Australia, to Dr. R. C. Kedzie, who has carefully watched their 
growth and made selections for further trial. The wheats as received 
were of the first generation from the cross and were all white in color 
and differed from one another very little in general appearance. The 
originator states that they were chosen mainly for their probable milling 
excellence. Their parentage was as follows, the original stock or female 
parent being written first and the male or pollen parent second. It will 
be noted that the parent varieties themselves are in some cases crosses: 


. Improved Fife x Crépi. 

. Improved Fife x Rye Wheat (Blé Seigle). 

. Improved Fife x Marshall’s No. 8. 

. Improved Fife x (Gypsum x Crépi). 

Improved Fife x (Blount’s Fife x Ward’s Prolific). 

. Improved Fife x Ward’s Prolific. 

. Improved Fife x White Lammas. 

. Improved Fife x (Improved Fife x French Early White). 
. (Improved Fife x Gypsum) x (Hornblende x Indian B). 

. Fultz x Crepi. 
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Following are brief descriptions of the varieties entering into the 
above crosses: 


Improved Fife. A spring variety, originated apparently by Professor 
A. E. Blount, of New Mexico. Described by C. C. Georgeson of 
the Kansas Experiment Station, as follows: Plants erect, irregular in 
height, straw medium to slender; heads poorly developed, bald, of medium 
length, slender, moderately compact, round to square, and tapering; 
chaff white; grain red, of medium size. 

Crepi. Of French origin. Described by Vilmorin as the hardiest of 
the winter wheats. Straw tall and fiexible; head bald and slender; chaff 
white; grain soft, of medium size, dull grayish red, threshing easily. 

Rye Wheat. A variety which in France is sown in either fall or spring 
and is there grown on rather poor lands, such as are customarily sown to 
rye. Straw rather tall, erect and flexible; heads bald, loose, tapering; 
chaff bronze, covered with fine silvery hairs; grain reddish or pale amber. 
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Marshalls No. 8. Grain large and long, translucent, yellow, hard to 
thresh and of medium density. 

Gypsum (Blount’s No. 38). Straw rather coarse and weak; head bald, 
medium long, compact, erect; chaff white; grain white, short, plump 
(Oregon). 

Ward’s Prolific. Grain rather small, hard, translucent, threshing hard. 
Plant resistant to rust. 

White Lammas. Apparently an old English variety with long, loose, 
beardless heads. 

French Early White. Character unknown. 

Hornblende (Blount’s No. 37). Straw fine, soft and weak; heads small, 
loose and pointed; grain small, short, white and flinty, threshing easily. 

Indian B. Grain of medium size, white and soft. 

Fultz. Of Pennsylvania origin. Straw small but stiff; head bald; chaff 
white; berry red, rather small, plump and hard. 

Only about 100 seeds of each of the ten cross-bred varieties were 
received. These were sown September 10 on rather heavy loamy soil, in 
rows sixteen inches apart, one seed to every six inches in the row. The 
weather was dry and the plants made a rather small autumn growth 
and all the kinds were badly injured by the following winter, although 
protected by a light covering of corn stalks. Some of the varieties were 
injured more than others, the following being their arrangement in the 
order of hardiness, judging by the bulk of straw produced by each kind 
the next season: 8, 5, 7, 2, 1, 4, 6, 10, 3, 9. The last four were very 
severely injured, No. 9 being entirely killed out. The general appearance 
of the varietiés while growing was much alike. All the heads were 
beardless, of good length, but not very compact, and with the chaff more 
or less tinged with brown. Some minor distinctions could be noted but 
they were not sufficient to justify full and independent descriptions until 
the varieties have been longer cultivated and larger quantities secured. 
There was moreover in some cases a variation in the appearance of the 
heads belonging to a single sample or variety. The grain from all the 
samples was more or less shrunken, and darker in color than the seeds 
sown. There were greater differences apparent in the grain from the 
different numbers than was noted in the straw and heads, quite sufficient 
in some cases to indicate distinct varieties. There was considerable 
variation in the shape of the kernels, and in some cases sufficient differ- 
ences in color so that some of the varieties would be classed as white 
wheat and others as red. The kinds selected for further trial, and which 
were sown in the fall of 1896, were numbers 1, 2, 4, 7, 8. 

No.1. Kernels short and red, considerably shrunken. 

No.2. Kernels red, of average shape and size, mostly well filled. 

No.4 Kernels dark red, of average shape and size, badly shrunken. 

No.7. Kernels rather small, short and plump, light to dark red. A 
second type, with much larger kernels was also planted. 

No. 8. Kernels white or nearly so, of about average size and shape, 
only slightly shrunken. A second type, having red kernels, was planted 
also. 

2, RUSSIAN WHEATS. 


Seeds of the following ten varietieswhich had been imported from Rus- 
sia were received late in the autumn of 1895 by Dr. R. C. Kedzie from Mr. 
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M. A. Carleton, of the U. S. Department of Agriculture. They were sown 
on rather light sandy soil and, the weather being dry, they failed to come 
up until just before winter set in. Some of the kinds passed the winter 
well, but others were badly winter-killed. In hardiness the varieties 
stood in the following order, judging by the number of plants that 
remained at harvest time: 3, 4, 2, 7, 8, 6, 5, 1, 9,10. The first three of 
these were but little injured, the next two were about half killed, and of 
the remaining varieties there survived of each only a few scattering 
plants. The varieties were as follows: 

1. De Tiesse. Winter-killed. 

2. Krimsh. “From Karkov. Straw rather short; heads bearded, of fair 
length and well filled; chaff mostly white; grain of about average size 
and shape, hard, dull red; hardy. 

3. Gray Winter. From Gradno. Straw long, abundant, erect; heads 
bearded, large and long, many reaching six inches and over in length 
without the beards; chaff light brown; grain red, rather soft; hardy. 

4. Red Bearded. From Karkov. Straw coarse; heads bearded, rather 
slender; grain hard, deep red, somewhat shrunken. Heads well filled, 
numbering as high as 80 grains. Hardy. 

5. Chernokoloska. Winter-killed. 

6. Arnautka. Winter-killed. This is a bearded, red, hard, spring 
wheat. It was formerly introduced from Russia about thirty years ago 
and gave promise of being a valuable variety, but for some unknown 
reason has been but little grown 

. Barnatka. From Poltava. “Badly winter-killed. Straw rather short 
ane coarse; heads bearded, of medium length; grain red. 

8. Kajavka. Badly winter-killed. Straw coarse; heads bald, of good 
length; grain red, badly shrunken. 

9. Kubanka. Winter-killed. See description below among the wheats 
from Germany. 

10. Belotourka. Winter-killed. This appears to be a spring variety. 
It was gown and described by the N. Y. (Geneva) Station in 1888. 

3. WHEATS FROM GERMANY. 

The following varieties, from Haage and Schmidt, Erfurt, Germany, 
were received and sown in the fall of 1895. All were purchased for fall 
wheats, numbers 1, 2 and 6 being Russian, the others German varieties. 
All were sown Sept. 16 on tenth acre plots, except the last, which was 
sown on the 14th on about one-eighth of an acre. The soil was rather 
heavy loam. Following are the vields: ; 


Pounds of 


ree ; Pounds 
Varieties. grain : 
and straw. of grain. 
TAR mestame sl sant DERE a he ef eS eee ae 270 91.5 
2 SanOOmin bss 25402. 2. 1h Oe Be ey le ei ee aed Ae CEs Sees eee 154.5 31 
3. Waldersdorf _____-- wo, whoo tse eee tie ERS ele Soe EO eee 90 12 25 
A Soolanderiwee 2) 2c ia Cer eat a ea eee 79 215 
5. Schilf Lasse Blot) cedesadesecel len OS eS ee Ee eae 63 6 25 
GC. AOD arcane, ed: 2. ope eer aa eg ee PE 8S 4 Se 43 15.5 


The tirst column in the above table shows very well by the variation in | 


the total yield the comparative injury to each variety by winter-killing, 
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while the variation in the ratio of grain to total product, shown by com- 
paring the weights in the two columns, gives a general indication as to 
which varieties were best filled. A more detailed account of each variety 
appears below. 

Russian. The earliest and dwarfest variety on trial. Perfectly hardy. 
Straw small and slender, yellowish when approaching maturity, not 
inclined to lodge; heads bearded, very light brown, slightly curved, small 
and tapering, but well filled, the grain separating easily from the chaff; 
grain very hard, red, plump and of fine appearance. A promising variety. 

Sandomir. Straw tall and erect, heads bald, slender but fairly compact, 
somewhat curved; chaff brown; grain amber. Grain not so plump, and 
paler in color than the original seed. Season medium to late. 

Waldersdorf (Count Waldersdorf Improved, Graf Waldersdorfscher 
regenerirter). Straw tall and erect; heads bald, square, of medium length 
and size, somewhat curved, nearly white, closely resembling Dawson’s 
Golden Chaff. Grain red, hard, shrunken. Original seed exceedingly 
plump. 

Seelander. Very late, with large, tall, erect straw and long, bald, 
rather slender heads, often tinged with dark brown; grain of average 
size and shape, light red, badly shrunken. 

Schilf (Schilfweizen). [Reed-Wheat.] Straw large, stout and erect; 
heads bald, erect, very short and thick, somewhat club-shaped or thicker 
toward the top, the spikelets packed tightly together in the head. It 
ripened, or dried up, early, being apparently injured by the heat. Grain 
shrunken so as to be almost worthless. The seed sown was very plump, 
almost spherical, rather soft, and of a beautiful yellowish color. It is 
classed with the white wheats. In Germany this variety is said to be 
adapted to soils of only moderate fertility. It is evidently an excellent 
sort, but requiring a different climate from ours. 

Kubanka. A very striking and distinct variety, of fine appearance, with 
large, heavy, nodding, compact heads, covered, as are the stems, with a 
thick, bluish bloom, the heads remaining of a bluish gray when ripe; awns 
reddish, very large, spreading outward at maturity; grain of a beautiful 
pale amber color, large, long and flinty. Much of this season’s crop was 
shrunken. This is recorded in foreign catalogues as a spring variety and 
has been tested as such by several experiment stations in this country. 
It was sent to us, however, both by way of Washington and direct from 
Germany, as a winter variety. It is certainly too tender for a winter 
variety here. 


TEN MICHIGAN WHEATS. 


In August last a circular was sent to about two hundred representative 
farmers in the State asking what varieties of wheat were grown in their 
several localities and which were grown most extensively. Replies were 
received from one hundred and thirty of these correspondents in 
fifty-four counties. Below are the names of the wheats reported, with 
the number of times each variety was mentioned. The figures in paren- 
thesis indicate the number of localities from which that variety was 
reported as the leading wheat: 
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Red Clauson (48) 92. 
White Clauson (89) 92. 


Jones’ Winter Fife (5) 34. 
Diehl-Mediterranean* (6) 26. 


Egyptian (4) 18. 
Fultz (3) 25. 

Nigger (2) 35. 
Mediterranean (2) 10. 
Poole (1) 25. 

Rudy (1) 15. 


Dawson’s Golden Chaff (1) 9. 


Democrat (1) 8. 


Red Russian (Spring) (1) 4. 


Martin’s Amber (1) 3. 


Minnesota Hard [Fife] (Spring) (1). 
European Mediterranean (1). 


Diamond Diehl (1). 


Cumberland Valley (1). 


Michigan Fultz (1). 
Lancaster 7. 
“Hybrid” 4. 
“Amber” 4. 
Michigan Amber 3. 
American Bronze 3. 
Number Six 3. 
Empire 3. 

Hybrid Diehl** 3. 
Diehl 2. 

Jones’ Square Head 2. 
Ruby 2. 

Velvet Chaff 2. 
World’s Fair 2. 
Fife 2. 


Beal 1. 

California 1. 

Canada Swamp 1. 
Chesua 1. 
Connecticut White 1. 
Danforth Red 1. 
Diehl Lancaster 1. 
Early Genesee Giant 
Finley 1. 

Fulcaster 1. 

Gold Drop 1. 

Gold Dust 1. 

Gold Medal 1. 
Golden Cross 1. 
Golden Grain 1. 
Greening 1. 
Mammoth Bald 1. 
Number Nine 1. 
Perfection 1. 

Red Chaff Amber 1. 
Red Chaff Clauson 1. 
Red Cross 1. 

Rice 1. 

Root [probably Rudy] 1. 
Scotch Fife (Spring) 1. 
Scotch Valley 1. 
Scott 1. 

Silver Chaff 1. 

Smith 1. 

Surprise 1. 

Swamp 1. 

Tennessee Amber 1. 
Traverse 1. 


Golden Amber 2. Travis 1. 
Lincoln 2. White Amber 1. 
Valley 2. Wisconsin Amber 1. 


Egyptian Amber 2. World’s Wonder 1. 


Bald Eagle 1. 


Of the seventy-five varieties in the above list twenty are reported as the 
leading sort in one or more localities, but not to exceed ten, judging from 
the number of times each is reported, can fe considered as popular, or 
extensively cultivated in the State; of these ten, Red and White Clauson 
stand far in the lead, followed by Nigger, Jones’ Winter Fife, Fultz, 
Poole, Rudy, Diehl-Mediterranean and Egyptian. Special mention may 
also be made of Number Six, Dawson’s Golden Chaff and Buda Pest, new _ 
varieties now growing in popularity. Of the whole number, thirty-six, 
or about one-half, are reported only once. 

Three varieties of spring wheat are reported in the above list. There is 
no extended spring wheat territory in Michigan, spring wheats being 


* Tncluding Hybrid Mediterranean and Michigan Bronze. 
** Probably Diehl-Mediterranean. 
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grown in only limited sections north of Saginaw bay where the winter 
varieties do not succeed. Comparatively little wheat is grown in the 
northern part of the State, and of the amount there grown probably 
over one-half is winter wheat, grown in localities protected by the lakes 
or by large bodies of timber. The following ten varieties are selected for 
further description: 


WHITE CLAUSON. 


Description. Plant very hardy, vigorous, stooling freely, foliage abund- 
ant, straw only moderately strong, inclined to lodge on low or rich land; 
heads bald or nearly so, a few short beards often appearing on the upper 
part of the head; the heads long, moderately compact, curving downward 
when ripe; chaff usually becoming more or less brown as the grain 
matures; chaff moderately open, protecting the wheat in wet weather 
less effectually than some other kinds and also rendering it somewhat 
inclined to shell when overripe; kernel of good size, not very hard, white, 
becoming light amber in some localities. 

The history of this wheat is as follows: In the year 1865, Mr. Garrett 
Clauson, and his son, Wilmer 8S. Clauson, of the township of Lodi, Sen- 
eca county, N. Y. (P. O. North Hector, Schuyler county), were crossing a 
’ stubble field of Fultz wheat on the farm of their adjoining neighbor, Mr. 
Isaac Clauson. They picked up and examined various heads of wheat 
and each selected a head which for its length and the quality of its grain 
he considered superior. The product of these two heads was planted 
together with a hoe in a place by itself. The following season it appeared 
that there were two varieties present, one white, the other red. The 
white variety seemed the most promising and was different from any 
other variety they had seen. The two kinds were carefully separated 
and the seed rubbed out by hand, the product of the white variety being 
one pint. This was sown for seed and at the next harvest yielded 39 
~ pounds. This also was sown and produced the following year eleven dozen 
sheaves, yielding 13 bushels. Again the product was sown and the next 
year there were 130 dozen sheaves, yielding 150 bushels. The following 
year (1870) 254 bushels were produced and some of the wheat then appears 
for the first time to have passed into the hands of others. In that year 
four bushels were obtained by Mr. Garret B. Clauson of the same town- 
ship and sown on barley stubble which had the preceding year been in 
corn. The four bushels were sown on one acre and 130 rods of ground, 
which at harvest time yielded 924 measured bushels of 62 pounds each. 
This wheat took the first premium at the Seneca county fair in 1871. It 
is perhaps from this circumstance that Mr. Garret B. Clauson instead 
of Mr. Garrett Clauson has sometimes been reported to be the originator 
of the Clauson wheat. In 1872 this variety took the first premium at the 
winter meeting of the Seneca County Agricultural Society; also at the 
Western New York Fair at Rochester the following year. About this 
time a farmer and general dealer by the name of Wm. Eastman, a neigh- 
bor of Garret B. Clauson, began to advertise and sell this wheat, and it 
was largely through Mr. Eastman’s efforts that the variety became 
widely distributed. 

Just when or by whom this wheat was introduced to Michigan is 
unknown; the U. 8. Department of Agriculture sent out the variety in 
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1874; as early as 1875 it was grown by David Woodman of Paw Paw, 
and two years later it had become the most popular variety in the State 
and was in great demand by farmers for seed. In that year, however, a 
serious check was given to the culture of this variety by an unfavorable 
attitude assumed toward it by certain millers and dealers in wheat. 
This hostility seems to have made its first appearance in a resolution 
passed by the Michigan State Millers’ Association at its session 
in Detroit in August of that year, in which the Clauson was placed at the 
foot of the list of five varieties recommended for cultivation. The ground 
of opposition was that it was considered an inferior variety “for the 
manufacture of flour,’ being particularly deficient in gluten. This. 
action by the Michigan millers was followed by similar action in other 
states, with the result that the Clauson wheat became very generally 
discriminated against in the market and many farmers who had expected 
to sow this variety sowed other kinds instead. At this juncture a number 
of farmers of this State applied to the authorities at the Agricultural 
College to decide whether the objections raised to this variety by the 
millers and grain dealers were valid. To determine this question, the 
Chemist of the College, Dr. R. C. Kedzie, conducted by direction of the 
Board of Agriculture an exhaustive series of experiments upon the value 
of the flour made from different varieties of wheat and announced as 
his conclusion that Clauson flour “holds a good rank,” and that “neither 
in the chemical composition nor in the physical properties of the flour of 
this variety of wheat does there exist any good ground for the demand to- 
strike it from the list of wheats to be cultivated in this State.” Largely 
as a result of this announcement, which was widely published in the 
succeeding fall and winter, the opposition to the Clauson wheat grad- 
ually abated, and for many years thereafter it was grown throughout 
this and adjoining states much more than any other variety. It is still 
one of our most popular wheats, though for the past few years a number 
of other kinds have also come to be largely grown. One complaint now 
made against the Clauson is that it has been so long cultivated and 
become so mixed with other varieties in threshing that it is difficult to- 
get pure seed. One of the purest sources of supply of this variety of which 
we are informed is in the township of Gaines, Kent county. In the sum- 
mer of 1895 Mr. C. G. A. Voigt, a miller of Grand Rapids, sent to the 
station a sample of wheat taken from a load purchased from a farmer 
of the above township. This wheat weighed 61 pounds to the bushel and 
was reported to have yielded that season 42 bushels to the acre. The 
wheat was so fine and heavy and the reported yield so large that Mr. 
Voigt thought it must be a new variety. The report from the station: 
failed to confirm this opinion, however, and a few weeks later a represen- 
tative of the station visited the farm on which the wheat was grown and 
became satisfied from the history of the wheat and from specimens col- 
lected that the variety was White Clauson. To distinguish this strain of 
wheat however the name Corinth Clauson, suggested by Dr. R. C. Kedzie, 
has sometimes been applied to it, the name being given from the fact that 
the wheat was grown near the village of Corinth. A small quantity of 
this wheat was obtained and sown on the college farm in the fall of 1895. 
where it proved to be a very pure strain of White Clauson wheat. The 
following year the above locality was again visited and arrangements. 
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were made with a farmer who had grown this variety exclusively for 
about 25 years to supply this wheat for seed purposes. 


RED CLAUSON. 


Season medium to early, hardiness and vigor medium; straw coarse and 
upright, of medium height and strength; head bald, square and compact, 
often club-shaped or thicker toward the top, curving moderately down- 
ward when ripe; chaff very dark, easily separating from the grain; grain 
large, dull red, rather soft. 

This is now probably the leading variety grown in the State, being 
exceeded, if at all, in area only by the old White Clauson. Its superiority 
over White Clauson in many cases appears to be due mainly to its shorter, 
stiffer straw, making it less liable to lodge, and to its somewhat earlier 
maturity. Reports as to its yield are nearly always favorable and it 
appears to be especially able to give good returns in dry seasons. The 
berry is large and fine but there have been some complaints from millers 
on account of its softness. In hardiness and vigor this variety is not quite 
equal to the White Clauson. 

The Red Clauson originated in 1881 on the grounds of A. N. Jones, 
Leroy (now at Newark), N. Y., and is said to have been produced by 
artificially fertilizing the White Clauson with pollen of the Golden Cross. 
It was not generally introduced until 1888. The Red Clauson possesses 
many of the characteristics of the White Clauson but is unquestionably 
a distinct variety. 


DAWSON’S GOLDEN CHAFF. 


Plant very hardy, straw stiff, heads bald, close and uniform, bending 
moderately downward in ripening, chaff adhering rather closely to the 
grain, kernel plump, white, of medium size. 

This variety originated in 1885, one stool, containing five stalks, being 
found at harvest time in that year on a bare exposed hill in a field of 
White Clauson, where the surrounding wheat had been winterkilled. 
The farm on which it originated is located about two miles west of Galt, 
Ontario, and was owned at the time by Mr. Robt. Dawson, who dis- 
covered, propagated, and introduced this variety which bears his name. 
The present address of Mr. Dawson is Paris, Ontario. 

The Golden Chaff appears to have been first introduced into Michigan 
by Mr. John Sturgis, of Sturgis, St. Joseph county, who purchased of Mr. 
Dawson four bushels in the fall of 1893. Its general introduction however 
resulted from the purchase and distribution of ninety bushels by the 
State experiment station the following season. The station was led to 
introduce this variety for trial chiefly because of its success in the 
province of Ontario where the climate is similar to that of the southern 
peninsula of Michigan. For two years it had stood at the head of the 
varieties tested in the codperative experiments conducted by the Ontario 
Agricultural College, located at Guelph, and for three years it had stood, 
first among the 53 varieties of wheat grown for trial on the experimental 
grounds connected with that college. Over a large part of Ontario it had 
become the leading market variety, being in especial demand to mix in 
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grinding with spring wheat from the northwest, and sometimes bringing 
an advance over the market price for that purpose. 

The results of the first year’s distribution by the Michigan experiment 
station were so satisfactory that in nearly all cases so far as known the 
wheat grown was used for seed. About 400 bushels grown on the college 
farm were distributed by the station in the fall of 1896, the amount pro- 
duced being insufficient to supply the demand. 

The special merits of this variety, aside from the color and quality of 
the grain, are its hardiness and stiffness of straw, adapting it to cultiva- 
tion on low, black land where many varieties winterkill and where the 
White Clauson is inclined to lodge and fail to properly fill. On such land, 
which occurs in large quantities on the margins of reclaimed swamps in 
this State, the Dawson’s Golden Chaff has produced most excellent crops 
of wheat, though of a somewhat darker color and not always as well filled 
as when grown on upland. 

In 1895 eight well known varieties of wheat were grown in quarter acre 
plots on pure muck land upon the college farm. The results are published 
on another page and show the Golden Chaff and White Clauson to have 
given much better results than any of the others, the figures as between 
these two varieties being somewhat in favor of the Golden Chaff. The 
following year the same experiment was repeated with ten varieties and 
again Golden Chaff and White Clauson stood the best, giving practically 
equal yields. Of course, it is understood that pure muck is unsuitable for 
the growing of wheat, and this test was therefore exceptionally severe, 
but the results of these two seasons’ trial on muck tend strongly it is 
believed to illustrate the hardiness of these two varieties and their 
superiority over some of our other varieties for low land. This fact, in 
the case of the Golden Chaff, is the more worthy of note because it may 
develop upon further trial that upon some of our dryer and less fertile 
uplands there are other kinds that will prove more profitable. At least it 
is found in certain portions of Canada where this variety has become well 
known, that the opinion prevails among some farmers that the “Dawson,” 
as it is there called, requires “good land,” and that on farms that have 
been run for a series of years there are other varieties that give a larger 
yield. The writer visited, in the dry season of 1895, during the threshing 
period, the neighborhood of the old Dawson farm in Canada where this 
variety originated and was there informed that it was not yielding as well 
as some other kinds in that locality that season. The soil of this region is 
hilly, often gravelly, and apparently more than ordinarily subject to 
drouth. In other portions of the province the reports heard were nearly 
always very favorable to this variety. 


BUDA PESTH. 


' Plant of moderate vigor and hardiness, ripening early; straw rather 
Short and slender; heads rather small, bearded, well filled, threshing 
- easily; grain hard, dark dull red, of good length and size. 

This variety was introduced into this country from Buda Pesth, Hun- 
gary, by Mr. C. G. A. Voigt, a miller of Grand Rapids, Mich. Mr. Voigt 
had been to Europe for the purpose of learning why the millers of Vienna 
and Buda Pesth were able to secure a higher price for their flour in the 
London market than could be obtained for American flour. He. became 
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convinced that the fact was due, not to any difference in the milling pro- 
cess but to the superior quality of the Austrian and Hungarian wheats. 
He therefore imported one of the best varieties grown in that region and 
distributed the seed to various farmers in the vicinity of Grand Rapids. 
His first importation, made in 1892, was a failure, the seed becoming lost 
in transit after reaching this country. Another and successful importa- 
tion was made the following year, and from this stock has descended all 
the wheat of this variety since grown in this country. The supply of this 
wheat is still small, the variety being grown as yet by but few parties 
outside of Kent county. Reports from that locality regarding this variety 
have, so far as known, all been favorable. The variety was chosen by Mr. 
Voigt particularly on account of its superior milling quality, a character 
which it seems to retain. The grain is nearly always plump and heavy, 
one sample grown in 1896 weighing 62 pounds per bushel. Two acres of 
this wheat harvested upon the college farm in 1896 averaged only 12 
bushels per acre. A portion of this field however was injured by the win- 
ter and the crop was also badly infested by the Hessian fly. During the 
preceding autumn this field looked exceptionally well. 


FULTZ. 


_Plant hardy, somewhat lacking in vigor; straw rather short and slen- 
der, of medium length; head bald, white, nearly square, of medium 
length, slender and tapering, bending downward moderately when ripe; 
chaff adherent rather closely to the grain; grain bright red, plump, hard 
and heavy. 

Few varieties have had greater popularity than this throughout the 
central states. The Fultz originated in Mifflin county, Pennsylvania. In 
the harvest of 1862 Abraham Fultz of that county, while assisting one of 
his neighbors, found in a field of Lancaster three heads of a bald variety 
growing apparently from the same root. He sowed the seed from these 
heads the same fall and continued to propagate it, furnishing seed to 
others in the neighborhood, where it soon became popular. In the fall of 
1871 the U. S. Department of Agriculture purchased and distributed 200 
bushels of the seed. Two valuable features of this variety are its earliness 
and the closeness with which the chaff adhers to the grain. The latter 
feature makes it an excellent variety to stand wet weather and enables it 
to remain with safety for some ‘time after maturity before being cut. 
Owing to its rather weak growth the Fultz is less adapted than some 
other varieties to thin soils. 


JONES’ WINTER FIFR. 


Hardy and vigorous; straw stiff, of medium length; head bald, white, 
velvety, long, and curved downward when ripe; chaff adhering closely to 
the grain; grain amber. 

This variety, originated by A. N. Jones, Newark, N. Y., is said to be a 
combined cross between Mediterranean, Fultz and Velvet Chaff. It has 
proved to be hardy and productive, adapted to a wide range of territory, 
from the eastern states to Iowa. It is now one of the most popular var- 
ieties in this State. 
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POOLE. 


Fairly hardy and vigorous; straw rather short but strong; head bald, 
dark brown, of medium size, chaff easily separating from the grain; grain 
red, of good size, long and plump. 

Popular in Ohio and southern Michigan. This variety has a good record 
at the college and in 1896 was the most productive variety grown. 


RUDY. 


Straw strong, of medium length; head bearded, slightly curved when 
ripe; chaff white, separating easily from the grain in threshing; grain 
light red, very large, long and plump; season medium. 

This variety was introduced into general cultivation from western Ohio 
in 1891, but its exact origin is unknown. It appears to be increasing in 
popularity in Michigan. In 1894 it stood at the head in productiveness at 
this station. 


NIGGER. 


Straw strong and of good length; head long and rather loose, curving 
downward when ripe; bearded, the beards large and spreading; chaff 
white, separating easily from the grain; grain long, red; season rather 
early. 

This variety was originated in northern Ohio about ten years ago by a 
colored gentleman named Sampson. It is now largely grown in many 
parts of southern Michigan, where it is well liked except for its awns and 
its tendency to shell too easily when ripe. It is regarded as an excellent 
variety for low land and is a good milling wheat. 


DIEHL-MEDITERRANEAN. 


Also known as Hybrid Mediterranean and Michigan Bronze. Plant hardy, 
foliage abundant, straw stiff and of good length, yellowish white at 
maturity; heads bearded, rather short and compact, chaff brown, holding 
the grain well; grain dark amber, of good size; season medium to late. 

This variety has given very general satisfaction in Michigan and neigh- 
boring states. It seems to have originated about 1880 and is said to be a 
cross between Diehl and Red Mediterranean. 


WHEAT ON MUCK LAND. 


The numerous swamps of Michigan are fast being reclaimed and 
brought under cultivation. Wheat is not a crop usually adapted to low 
land, barley and some of the other grains, especially corn, doing much 
better. Nevertheless, the cultivation of wheat on such land is often. 
attempted, especially for the purpose of seeding to grass, for which such 
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soils are well adapted. It not infrequently happens, however, particularly 
in dry seasons following mild winters, that wheat sown on the borders of 
swamps and other low places gives a better yield than that sown on the 
higher and more typical wheat lands. As the swamps constantly tend to 
disappear by the wasting away of the muck under cultivation more and 
more land of this kind is being devoted to grain crops. Deep muck is par- 
ticularly unsuited to wheat and only the very hardiest varieties will grow 
upon it. The choice of varieties for the various kinds of low lands is a 
matter of considerable importance, and at al] times certain varieties have 
been held in repute for lands of this character. In England forty years 
ago Klippart informs us that Fenton and Piper’s Thickset were favorite 
kinds for “soft, growthy land.” The Mediterranean and Wild Goose were 
formerly chosen for such lands in this country, but are no longer in 
general cultivation. A test of twelve varieties on black prairie soil at the 
Ohio experiment station a few years ago showed Penquite’s Velvet Chaff 
to give the best results. For the past two years our Michigan station has 
tested a number of varieties on muck soil and a brief account of the 
results obtained in 1895 appeared in the report of the station for that — 
year. The figures are repeated below however for comparison with the 
results the present season. 

In the fall of 1894 eight varieties of wheat were sown in quarter acre 
plots upon muck, the varieties being such as were grown in larger areas 
elsewhere upon the college farm. They were sown with the drill during 
the third week in September, at the same time and in the same manner 
as the other wheat. The next year ten varieties were sown broadcast 
September 9 on similar soil, the area being three-fourths of an acre 
divided into ten equal plots. Owing to the fact that this year the product 
was small, the weights of the entire product only appear in the table. 
The names are arranged in the order in which the plots were located in 
1896, the numbers at the left indicating the order in which the varieties 
mentioned stood in 1895. 


Pounds Pounds 
Varieties. of straw and| of grain, 
grain, 1896 1895. 


MVinibe CO LaTISON. - 5s eee anes 5 EET NS ORE ee ete Ree Oa eee oe oe ek 98 112.5 


2 
REO GILATISON. 222-52 aeee ene ees ae Se eh ie ek ee 8 Te ee ee ee 29 72 
GSE OOO AS feted. ao) ae OS SR Ns AER sai Rs ee ee eee 25.5 50 
8 Diehl- EMGGiLOrr Arie sie eee ie Stl RE gE ieee ENE D7 a ot ae oe 39 15 
CAC OTTO te sre oi. 8 eee ORR eae fa AO 8 ee Se eee. 3.5 
1 Bones Chait. os ae en er CWO). ns TEER a Denard) os ken oes ee ae eee 95 164.5 
SAR yank otk ee ae Sl a ed een ake Saree ee ee 5.25 40.5 
4 aeons ho ie RI ae ko Ae SR IRN Be) oo FG Re bah iS SR Sy oe Oe eee 4 7 
Fe Ub ae a NE I BE. A IPED NTE an reed See BS Se eee eee 0 
Bndabosthises. 2. -uik Seeman gO aR. NEA 9 Be ee Le aa 10 


It will be noticed that there is some variation in the order of produc- 
tiveness of the varieties in'the two years but the two varieties, White 
‘Clauson and Dawson’s Golden Chaff, which stood much ahead of the 
others in 1895 are also far ahead in 1896. White Clauson is quite gen- 
erally recognized as a variety well adapted to low or heavy lands where 
wheat is subject to winterkilling, and is particularly popular in Saginaw, 
Lapeer and adjacent counties where such lands are abundant. From the 
above trials, and other reports that have come to us, it appears probable 
_ that Dawson’s Golden Chaff will prove equally hardy in such locations. 
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SMALL FRUIT TRIALS AT THE COLLEGE. 
BY L. R. TAFT AND H. P. GLADDEN. 
Bulletin No. 142.—Horticultural Department. 


STRAWBERRIES. 


The soil where the strawberries have been grown is not suitable for the 
best results. In some portions too much clay is found; other parts of the 
field have a quicksand bottom, but a short distance from the surface. 
Heavy applications of stable manure have been given and every effort 
‘made by frequent and thorough cultivation to get the land in as good 
tilth as possible. The past season has been favorable for both plant and 
fruit production, and as the spring setting was made on a plot of ground 
much better adapted to strawberries than the setting of 1895, more uni- 
form results are looked for in the season of 1897. 

As atrule, the yield of the perfect flowering varieties was very small. 
Although they blossomed profusely, few fruits developed. From the fact 
that the imperfect flowered varieties bore full crops, it seems probable that 
the plants were too much weakened by excessive pollen production to 
develop the fruit, rather than that there was any lack of potency in the 
pollen. 
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TABLE No, 1.—STRAWBERRIES, 


ABBREVIATIONS. 
Sex. Form. Size. Color. 
p, pistillate or imperfect. b, broad. 8, small. b, bright. 1, light. 
b, bisexual or perfect. c, conical. m, medium, c, crimson. fr, red. 
d, depredsed: 1, large. d, dark, 8, scarlet. 
i, irregular. 
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TABLE No, 1.—STRAWBERRIES,—ConoLupep, 
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The following sorts fruited for the first time on the college grounds 
during the past season: 

Acem. Perfect. Plants received from John Little, Granton, Ontario. 
Plants of very strong growth, blossomed full, but few blossoms set fruit 
and the berries were very small and imperfectly formed. The quality is 
good but the berry is soft. Needs further trial. 

Apache, Perfect. Plants from Stayman & Black, Leavenworth, Kan. 
Blossomed very full but little fruit set. The fruit is long conical in form, 
color light scarlet, seeds prominent, flesh light and very poor in quality. 
Fruits develop imperfectly. Worthless from this season’s trial. 

Brooke Seedling. Imperfect. Plants from F. W. Brooke, Ithaca, Mich. 
The plants are growing in a poor location, hence vigor of growth and pro- 
ductiveness cannot properly be determined. Set well with fruit for plant 
growth. The fruit is large, broad, depressed conical in form, dark crimson 
color, seeds yellow, flesh very dark and of high quality, moderately firm. 
Size of berry holds out well to close of season. The handsome appearance 
and high quality of the fruit and the promise shown in growth and pro- 
ductiveness speak well for the future of this sort. 

Bryant. Perfect. Plants from Birdseye & Son, Hopewell, N.Y. Plants 
of strong growth, healthy. Blossomed full and set well with fruit. Berry 
of large size, short, depressed conical, somewhat irregular in form, very 
dark crimson color, flesh dark and of fair quality, though somewhat acid, 
very firm. A very promising market sort. 

Carrie. Imperfect. Plants from Thompson’s Sons, Rio Vista, Va. 
Plants did not show up well last fall but the spring growth was good. 
Fruit medium to large in size, long conical form, dark crimson color, 
quality fair and moderately firm. Last fruits often imperfect. In poor 
location and but few plants. Must try again to judge properly. ) 

Columbian. Perfect. Plants from Slaymaker & Son, Dover, Del. 
Plants of low, stocky, vigorous growth. Few blossoms came out but most 
of them set fruit. Berry large, round short conical form, light scariet 

37 
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color, flesh light and fair in quality, moderately firm. But few plants, 
scarcely enough to judge fairly of the variety. 

Earliest. Perfect. Plants from Thompson’s Sons. Plant of very 
strong, vigorous growth. Blossomed very full but did not set much fruit. 
This was the first variety to ripen fruits. First berries very large, round 
conical form, light scarlet color, flesh light and of poor quality; most of 
the fruits are hollow and soft. A seedling of Michel’s, and like its parent 
good for but one or two pickings, after which it produces only small and 
imperfectly formed fruits. If valuable at all it is only so for its extreme 
earliness. 

Enormous. Imperfect. Plants from W. F. Allen, Jr., Salisbury, Md. 
Plants of very strong, upright, vigorous growth. Fruit very large in size, 
short round conical form, very bright scarlet color, good quality and mod- 
erately firm. Valuable for vigor of plant growth and productiveness, for 
the handsome appearance, good quality and moderate firmness of berry. 
A sort of much promise. 

Graham. Perfect. Plants received from C. W. Graham, Afton, N. Y. 
Plants of fair growth. Many blossoms failed to set fruit. Berry of 
medium size, round conical form; flesh dark, juicy, but auite acid, firm. 
Last fruits are smail in size. Berry parts too easily from calyx. Not of 
special merit, though worthy of trial. 

Holland. Imperfect. Plants from L. J. Farmer, Pulaski, N. Y. Plants 
are scattering, were filled in last fall and did not get well started. A few 
plants set a moderate amount of fruit. Berry long, somewhat broad con- 
ical in form, dark crimson color, flesh dark, of good quality and firm. 
Fruits do not ripen well on unexposed side. Needs further trial. 

Hulls No. 3. Perfect. Plants from EK. J. Hull, Olyphant, Pa. Plants 
are of low, healthy growth; blossomed very full but the largest proportion 
failed to set fruits. Fruit large, short depressed conical form, light scarlet 
color, flesh pink, of good quality and moderately firm. Berries ripen 
evenly but are lizht colored. No qualities of special prominence. 

Jarbalo. Imperfect. From Stayman & Black, Leavenworth, Kan. 
Plants are not in good location but still vigorous. Fruit medium to large 
in size, round conical form, color dull scarlet, not of high quality and 
moderately firm. Fruit lacking in attractive appearance and quality. 
Under better conditions would be a sort of some promise. 

Kansas (Prolific). Perfect. Received from Stayman & Black. Plants 
are scattering in row, in a poor location, but are much ahead of any other 
variety near them under similar conditions. Blossomed full and set well 
with fruit for plant growth. Fruit of good size, round, conical form, 
dark crimson color, high quality and moderately firm. Promising, but 
needs further trial under more favorable conditions. 

Kossuth. Perfect. From Stayman & Black. Plants of good growth, 
blossomed full and set a fair crop of fruit. Berry large in size, irregular, 
depressed broad conical form, dark crimson color. Flesh dark, of 
excellent quality and firm. Promising for market or home use, because 
of handsome appearance, high quality and firmness of berry. Productive. 

Mary. Imperfect. Plants received from Edw. W. Cone, Menominee, 
Wisconsin. Plants are not of strong growth. Fruit large, form broad, 
depressed conical, color bright crimson, firm but very acid. The decided 
sourness of the berry i is a strong point egainat it. 

Meridian. Imperfect. Sent by Stayman & Black. Plants quite strong 
and vigorous and set well with fruit. Berry large in size, round conical 
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form, dark, somewhat dull crimson in color, flesh dark but rather coarse, 
lacking juice and quality, moderately firm. Valuable for lateness in 
ripening bulk of crop, regular size and form. Lacks quality. 

Ona. Imperfect. From Edw. W. Cone. Plants of strong, healthy 
growth. Fruits medium to large in size, short round conical form, regular, 
color a bright dark scarlet, seeds yellow, prominent, flesh dark, juicy, of 
high quality and quite firm. Its handsome appearance and its high 
quality and firmness make it worthy of trial for home or market use. In 
productiveness, however, it is but little above medium, 


Orono. Imperfect. Plants received from John Little, Granton, Ont. 
Plants of strong, healthy growth. Fruit large, round conical, bright dark 
crimson color, quality good and flesh firm. Very attractive in appearance, 
and its quality and firmness are well up, but so far the sort has not made 
a good showing in productiveness. 


Oscar. Perfect. Plants from Thompson’s Sons. Plants of low stocky 
growth and very healthy. Fruit large, round conical form, often irregular, 
very dark crimson color, seeds yellow, large and prominent; flesh very 
dark, good quality and firmness with the best. It would be an excellent 
market sort if more productive, because of attractive appearance, good 
quality and firmness. 


Ostego. Imperfect. Received from Thompson’s Sons. Plants of fair 
growth, did not blossom very full but set well with fruit, some berries 
imperfect. Fruit of good size, round depressed conical, regular form, 
light scarlet color, seeds sunken, flesh light and lacking flavor. Not of 
special merit. 

Paris King. Perfect. Plants received from W. F. Allen. Growth in 
row scattering, individual plants fair. Few blossoms but set well with 
fruit. Berry large, round conical, dull scarlet color, flesh light, of fair 
quality and firmness. Its color is against it and it seems to lack produc- 
tiveness. Further trial is necessary to form an opinion. 


Sherman. Nearly imperfect. From Edw. W. Cone. Plants of low 
growth, foliage very dark green. Blossomed very full and set a large 
amount of fruit. Berry large, short round conical form, dark crimson 
color, seeds dark, thickly set, prominent, flesh rather light, of fair quality 
and firm. Fruit does not ripen well at tip and often imperfect there. - 
Plants have not foliage enough to develop and cover fruit properly, though 
lack of plant growth may be largely due to poor location. A very produc- 
tive sort. 

Smalley. Imperfect. Plants from C. W. Graham, Afton, N.Y. Plants 
are of low, stocky growth and healthy. Berry medium to large in size, 
form regular round conical, color dark, somewhat dull crimson, flesh dark 
juicy, acid but very firm. Ranks high in productiveness, is of fair appear- 
ance and the berry would stand shipment well. Promising as a market 
sort. 

Splendid. Weakly perfect. From Matthew Crawford, Cuyahoga Falls, 
Ohio. Plants of low growth but strong and healthy. Berry below medium 
size, short depressed conical form, color dull scarlet, flavor quite acid but 
good, firm. Lacking in size of berry and attractive appearance, otherwise 
good. Try again. 

Staples. Perfect. Received from Crawford and Cone. Plants of good 
growth. Blossomed full but few fruits set and most of those imperfect. 
Needs further trial. 
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Thompson No. 103. Perfect. Plants from Thompson’s Sons. Plants 
of excellent growth, blossomed full and set a large amount of fruit. Berry 
large, round, depressed conical; color, very dark crimson; flesh, dark, juicy 
and of good ‘quality, quite firm. The plants are productive, the berry of 
good size and appearance, ripens well and is of fine quality. A promising 
sort. 

Wyatt. Perfect. Received from Ezra G. Smith, Manchester, N. Y. 
Growth good for location. Blossomed full and seta large amount of fruit. 
Berry of medium size, round, conical form, dull crimson color, excellent 
quality and quite firm. Last of crop rather small and some berries did 
not develop. Regular form and fruit of high quality. Promising. 

Yates. Perfect. Plants from Stayman & Black. A strong, vigorous 
grower. Blossomed full but failed to set much fruit. Berry large, round 
or broad conical, light scarlet color, flesh light and of mild flavor, soft and 
berries often hollow. Color against it, too soft and rots at tip before 
ripening. 

Zula. Perfect. From Stayman & Black. In poor location, plants did 
not get a good start. Blossomed very full and set a large amount of fruit 
for plant growth. Berry of medium size, long conical form, dark crimson 
color, flesh dark of good quality and moderately firm. In color, form and 
quality this variety ranks high. Scarcely enough of plant growth to judge 
of productiveness. 


NEW VARIETIES OF 1895. 


Aroma has shown itself to be a valuable market sort. The plants are 
productive, the berries are large to the end of a long season and are firm 
enough to stand shipment well. Its season is with the later sorts. 

Bixler did not set well withfruit. The plant is one of the best growers 
in the patch and the fruit is of very high quality. It is bisexual and the 
season was adverse for fruit setting. 

Cyclone is valuable for good appearance, high quality and firmness of 
berry, and for vigor of plant growth. 

Early Jack fruits turn dull yellow and rot before ripening; poor in 
quality and soft. Early, but of no particular value. 

Edith. Season late. Berry large, of good quality and firm. Holds 
out well in size to close of season. 

Fred Stahelin. A most promising sort for home use or near market, 
because of the handsome appearance and high quality of the fruit. 
Productive, but last fruits are small. 

Kyle No. 1. The fruit is soft and of poor quality. Hulls easily and is 
dry at place of parting. The fruit truss is upright and the berries are 
borne beyond leaves, so easily injured by frost and sun. 

Longfield again proves itself a very promising market sort, will stand 
shipment well and is attractive in appearance. It ranks among the first in 
productiveness and the plants are fine growers. 

Marshall. Another season’s trial of this sort confirms the good opinion 
we have formerly expressed. The large uniform size of the berry and its 
good quality and firmness make it a good home and market variety. The 
larger fruits are inclined to be irregular and the plants are subject to rust. 

Maxwell did not set so well with fruit as the previous season, probably 
on account of its being nearly bisexual. The berry is attractive in appear- 
ance and of very high quality and firmness. It is quite sure to reach a 
prominent place. 
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No Name is of the strongest growth though scarcely up to the standard 
in productiveness. ‘The berry is very handsome in appearance and high 
in quality and firmness. Seems to be a sort of some promise. 

Phillip failed to set fruit well and many of the berries were imperfect. 
The berry is attractive in appearance but is not of high quality and it lacks 
firmness. Probably will not occupy a very prominent place. 

Rio made an excellent showing last year; this season the crop was small 
in both size of berry and quantity produced. 

Robinson lacks quality and firmness of berry, otherwise it takes high 
rank. 

Shawnee ripens slowly and unevenly but otherwise it is a variety of 
some promise. 

Shuckless parts from calyx easily, though no more so than Kyle No. 1. 
Berry dull in color, of coarse texture and lacking juice, though the quality 
is fair. Of little promise. 

Snowball is of strong, healthy growth and the plants are productive. 
The fruit is handsome in appearance and a good shipper. A very promis- 
ing market sort. 

Springdale plants are of good growth; the berry is of fine appearance, 
though scarcely as firm as last season. A good sort, though nothing to 
give it special prominence. 

Tennessee Prolific are in a poor location but set well with fruit in pro- 
portion to plant growth. The berry, is attractive in form and color, of 


high quality and quite firm. If the variety proves productive it will be a 
valuable sort. 

Timbrell, because of unevenness in ripening and spotted appearance of 
fruit will not occupy a prominent position among the many better new 
sorts now before the public. 

Thompsons Nos. 4v and 64 have again shown themselves to be valuable 
sorts. No. 40 is particularly promising for the handsome appearance of 
the fruit and the vigorous growth and productiveness of the plants. 

Tonga set well with fruit, but the berries do not ripen well, are irregular 
in form and dull in color. Further trial necessary. 

Of the older sorts and among those tested fur several seasons the follow- 
ing are worthy of special mention: 

Clyde. Though we have grown this sort for several years and considered 
_ 1t to have considerable promise, it was not until the past season that it 
showed up remarkably well. While the plants are not of strongest growth, 
yet they bore the largest crop of any variety in the field. The berries are 
of good size and very regular in form. The color is rather light and the 
flesh is less firm than desirable. If it continues to be as productive as 
during the past season, it will be a profitable market variety. 

Wm. Belt is another variety that has shown up much better than in 
previous seasons. The berry is large, of good form and color and is firm 
enough to stand shipment well. 

Bird, Greenville, Leroy, Weston and Williams are excellent in plant 
forming properties and the berries make a good appearance in market. 
As these sorts rank high in productiveness, they are well worthy of trial 
in comparison with the older market varieties. Epping is a little light in 
color, otherwise a fine market sort. 

Varieties for home use or near market should be strong in plant growth, 
productive, attractive in appearance and high in quality. [Belle of 
Lacrosse, Brandywine, Brunette, Huntsman, Iowa Beauty, Mrs. Cleveland, 
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Princeton Chief and Topeka possess the above qualities and are recom- 
mended for the purpose named. Bubach, Crescent, Haverland and War- 
field are yet the leading imperfect flowering sorts planted by the general 
grower. Beder Wood, Sharpless, Wilson and Woolverton are excellent 
pollenizers for the above sorts and are also valuable market berries. 
Belle, Gandy and Parker Earle are among the best late ripening varieties. 

Many varieties, of which no special mention is made, are sorts of con- 
siderable merit and possess qualities that under other conditions might 
place them in the front rank. 


RASPBERRIES. 


The drouth of last summer together with the extreme cold of the winter 
left the canes in so weakened a condition that the anthracnose could not 
be kept wholly in check. Cuthbert and most of the red sorts were killed 
nearly to the ground. Many varieties suffered severely in decreased 
productiveness and in the smaller size of the berries. 


TABLE No, 2,—BLACK AND HYBRID RASPBERRIES. 


ABBREVIATIONS. 
Size. Form. Color. 
8, small. r, round. b, black. 2, glossy. 
m, medium, c, conical, p, purple. 1, light. 
1, large. oO, Ovate. oO, orange. pu, pubescent 
é mer 
3 3 
3B | 8 ahh Vi 
Variety. oe 8 g =e | : 
==) lm — o= mb 
O-n 2 be BS | - a = 
On @ a non) 6 I ° = 
Ae S Ss eS 8 i} ic] EI 
ou =) Q Au n ie ie) o 
Ada seas oo aera 1 ea OM eee .20 | May 28_| June 24.| 6.5 | m gb. 8 
Caroline ______ 5 Ree ee ae .3 cee Ta RR AUB ia a) r lo 8 
Coluntpinn: 2-22 MiSs ert sty eas eee 50} June 1 | Jaly 2.| 8.0 l ro p 8.5 
Conrath (2 2e/25r Lala ee) ee .3) | May 20_| June 24.|} 9.5 1 r b 8 
Cromwell 22s 5 507 eke a ee See 85 $93)320). 5031 990-08 wan r b 8 
Mbonveleanity i: 2 fet Se Pore ee ee 50 of Rae Peas) eb: On fam re b 7 
AINBWOLh -. 22 eee ee oe eee 20 hoes U ii Ab | att br] 1 r b mF) 
Op ae ee ee ee ee Seg Sesh -5U iaeae y-7 Seeogel| E85 1 r |bpu a 
Green's New Raspberry ._____.__-__.-_---.._-- 35 oes ho2e tee eee 1 r |bpu 9 
HoOpEinS 2) -.- = ee ee ee .70 dae) Ie 8 22.) 6:0) “m r b 8.5 
88s ___ E 20 re 7a08 ar TS) eet hy | 1 r gb 8.5 
Lovett ______ 50 <e) 8h “ 24.) 8.5] m r b 8. 
Mervetang 20-0 te ee Claes BS ee 20 oe co) com won 5.5 8 re b 75 
“OES ee IRE fe aback pelle 35% 20/) 29s ° Ol ee eee Faatay Nee 
INeriahin tee ees Se are ee Se 75 ate Oh oer a28 80 1 r |bpu vf 
Ohipreheeee Sede ee eee .35 so 92 +t 2481 58:5 1 r b 6 
Older __-_.__-.- Lae, See 1S ae .20 Teoh en ea },) [Pb r b 9 
Palmartee seek Dee Te: tel SR Ss 50 et] ae 2) 8.5] m r b 8.5 
Progregs oe se ea = saeee ee ee 2 65 eer20 ere ysi W ayt 8 r b 8.5 
Shintfor tease hs) Sb ee al, RS M15 dane 0 |) es o28e ass l rs P 8.5 
Siiith eee a es ie eee .15 | May 22_ eel ay) 1 r 9 
Virginie ee Se i ee eS 85 a 8_ £0 ONO a0 ] re b 8.5 
Winone 3 See e oe a es 85 $8 20= SS 382] 8:24) nn r b 8 


“EXPERIMENT STATION BULLETINS 295 


NOTES ON VARIETIES. 


Ada did not make so good a showing this season as in the previous one. 
The canes made a weak growth and were badly attacked with anthracnose. 

Caroline. The fruit is a dull yellow color and rather insipid in flavor; 
too soft for market. 

Columbian. <A variety resembling Shaffer somewhat in general charac- 
teristics, but its cane growth is stronger and the berries are firmer and a 
little better in quality. As grown here it slightly leads Shaffer in 
productiveness. 

Conrath. We have grown this variety for several seasons and have 
found it uniformly productive. The berries are large in size, the quality 
good, and they hold out well. The canes were healthy, but little disease 
showing. Its season is medium early. 

Farnsworth. This variety stood the winter well and was quite free 
from disease. The fruit is large, firm and of good quality. An excellent 
variety for home use or market. 

Gregg. The best late market sort. The canes are lacking in hardiness, 
and it should only be placed in high, well-drained soil. 

Green's New Raspberry. This was the first season of fruiting. The 
growth is healthy. Berries of good size, deep black in color with some 
fuzz; seeds small. The fruit is not very firm but is of high quality. Not 
enough growth or fruit to judge of merits. 

Kansas. For another season this was the most productive black cap 
grown. ‘The canes were hardy and but little troubled with disease. The 
fruit is large, of fine appearance, and firm though not of best quality. 
One of the best medium season market berries. 

Lovett. The canes are not hardy and are quite subject to anthracnose. 
The bushes bore a fair crop of fruit but the berries were small and lacking 
in flavor. 

Mills’ No. 15. Fruited for the first time this season. Fruit is large, 
jet black in color with some bloom, the seeds are small. In season a 
little earlier than Gregg; berry not as large, with less bloom, not so dry or 
so firm, but better in quality. The bushes are of good growth, healthy 
and productive. It isa promising variety. 

Ohio. The leading variety for evaporating purposes. 

Older. This variety is very vigorous and healthy in cane growth, and 
bears a large crop of fruit which holds its Jarge size to close of season. If 
the berry were firmer it would make a most excellent market sort. Valu- 
able for home use or near market. 
™Palmer. One of the best early market sorts. 

- Shaffer. For canning and home use this variety has few superiors 
among the better known sorts. The canes were badly injured by winter 
and anthracnose, and this is a common failing of the variety. 

Winona. This variety made but little cane growth during the season, 
though bearing a fair crop of fruit. The variety seems to possess no 
prominent qualities, but will be given further trial. 

Cromwell, Ebon Beauty, Hopkins, Jackson’s May King, Progress, Smith, 
and Virginia, were weak in cane growth, badly affected with anthracnose, 
and bore but a small crop of fruit. 
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TABLE No. 8.—RED RASPBERRIES. 


ABBREVIATIONS. 
Size. Form, Color. 
8, small, r, round, d, dark. 0, orange. 
m, medium, c, conical, r, red. b, bright. 
1, large. 0, ovate. Pp, purple. 
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NOTES ON VARIETIES. 


Cuthbert. Though somewhat injured by winter and anthracnose, this 
variety bore a fair crop, and it has no superior for general planting. 

Gladstone. This variety was very disappointing the past season. The 
autumn crop was ruined by frost before maturing. Has a place as a 
novelty. 

Golden Queen and Perry’s Golden are quite similar in bush and fruit. 
They are valuable as dessert varieties. 

Hansell and Michigan Harly may find a place to a limited extent as 
early ripening sorts. 

Kenyon. New. Canes large and stout, and nearly free from spines; 
leaflets are large, broad, of a dark green color and quite far apart on canes. 
The fruit is large, round conical, rich dark red color, and of high quality. 
The berry is very attractive in appearancs and firm. As it ripened this 
season it was a week later than Cuthbert. For the strength of the plants 
the crop was a large one. 

Loudon. New. As close a comparison as it was possible to make be- 
tween Loudon and Kenyon shows them to be nearly, if not quite, identical 
in cane growth and fruit. Both sorts were planted quite late in the spring. 
of the previous year and the growth was not large nor the fruits abundant. 
Perhaps another year’s growth may bring out some differences. The 
plants are quite hardy, and it is a very promising variety, either for home, 
use or market. 
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King. New. Scarcely enough cane growth and fruit to judge properly 
of this variety. Closely resembles Hansell. 

Marlboro. Canes of small growth and quite badly diseased. Usually 
productive and largely planted as an early berry. 

Royal Church. The fruits are of a dark, rich red color, very handsome 
in appearance, and of good quality, but crumble so easily that they are 
picked with difficulty. The bushes are moderately productive. 

Stayman No. 1. New. Canes of strong, healthy growth, and thickly 
set with short, stiff spines. Foliage closely of Idwus type. The leaflets 
are very large, and being set very close, nearly cover the entire cane. Ber- 
ries large, short 10und conical in form, and of a bright dark red color. It 
is quite acid in quality, but pleasant. The fruits are a little inclined to 
crumble. Judging from the first fruiting it promises to be very productive. 
The season is late. 

Turner. The bush is hardy. The fruit soft but of high quality. Valu- 
able for home use or for near market. 


_ BLACKBERRIES. 


The winter of 1895-6 was so severe as to kill the canes of many varieties 
to the ground. No variety produced more then one-tenth of a crop. The 
following partial notes may have some value in determining the hardiness 
and adaptation of certain sorts to our climate. 

Eldorado stood the winter best of any sort grown, but the fruits borne 
were so imperfect and small in quantity that no definite results as to the 
fruiting qualities could be obtained. That it is equally as hardy as. 
Snyder has been well shown by the severe tests of the two past seasons. 

Taylor and Snyder were the two other sorts on which, it could be said, 
fruits were borne, but the yield was very small. 

The following sorts bore a few small, imperfect berries: Harly Cluster, 
Erie, Lincoln, Minnewaski, Ohmer, Stone's Hardy, Thompson's Mammoth, 
and Wilson, Jr. 

Agawam, Childs’ Everbearing, Early Harvest, Harly King, Ford’s No. 
1, Jeweti, Kittatinny, Lovetts Best, Maxwell, Wachusett, White Black- 
berry and Wilson’s Early bore no fruits. 

Lucretia dewberry, because of its trailing habit, stood the winter 
better than did the blackberries. It did not bear a full crop, but the ber- 
ries were very large, and, while quite acid, were still pleasant in flavor. 


GRAPS&S, 


The College vineyard comprises over one hundred varieties. Many 
have not yet fruited. Owing to the numerous depredations committed, it 
was impossible to get complete notes on the time of ripening, quality and 
productiveness of all the varieties. The following are, therefore, not as 
full or as valuable as they would otherwise be. 

38 - 
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NOTES ON VARIETIES. 


Berckmans. Clusters are small in size, flat at base and rounding to apex 
where grapes are set closest. Grape is medium in size, round or slightly 
oblate, not firmly attached to stem, but does not drop easily, color a rich, 
purplish red. The quality is high and both vine and cluster were free 
from disease. Season with Concord. ‘ 


Black Pearl. Bunches will average small, though many are of fair size; 
very irregular in shape. Grapes are small, round, set close with short 
stems; color blue-black. The pulp is tough and very acid. The cane and 
foliage are healthy and the variety was the most productive in the vine- 
yard. Season middle of September. 


Brighton. Usually considered one of the best red grapes for home use 
or market. This season the clusters were small and nearly every grape 
cracked and dropped off before fully ripening. Season with Concord. 


Cottage. Clusters short and close. Grape is medium in size, round, 
blue-black color; the skin is tough and the pulp solid and of good quality. 
The variety is healthy in plant and fruit, but the clusters are too small, the 
grape is lacking in juice and drops too easily from stem. Season a week 
earlier than Concord. 

Early Dawn. Clusters small, single stemmed and closely set with 
grapes. Berry of medium size, light-red in color, with thin, almost trans- 
parent skin. The canes are fairly productive of small clusters and the 
quality is very fine; the grapes however, crack and drop badly if not picked 
as soon as ripe. A week earlier than Concord. 

Early Victor. The canes are of good growth and bear a fair crop of 
small sized clusters. The grapes are blue-black in color and of fair qual- 
ity. The variety is one of the earliest and has a place in the family vine- 
yard. Season, two weeks earlier than Concord. 

Geneva. Cluster of medium size, single stem with grapes set evenly and 
closely, making an attractive bunch. Berry is of good size, round, light- 
green color and of high quality. The vine and fruit is healthy and the 
grapes do not crack, but hang firmly to the stem. The variety is scarcely 
productive enough for a market sort, but its early ripening, good appear- 
ance and high quality make a place for it in the family vineyard. A week 
earlier than Concord. 

Hayes. Cluster of medium size, well-formed and close. The grape has 
a thin skin and cracks easily; color a light golden yellow. In quality it is 
sweet and melting. very fine. If more productive and the vine a better 
grower, it would take rank among the first table sorts. A week earlier 
than Concord. 

Jewell. Very healthy and productive, though clusters are small. The 
berry is small to medium in size, blue-black in color with considerable 
bloom, pulp rather tough but of good quality. Cluster and grape too 
small. Season of Concord. 

Martha. Vine healthy and productive of some fine clusters. Berry of 
medium size, round, light-green in color. The quality is good, but quite 
foxy. The variety is rather late in ripening. A week later than Concord. 

Massasoit. The canes were unproductive and the clusters small. Con- 
siderable mildew and anthracnose made an appearance and the berries 
dropped. Season with Concord. 
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Moore Early. Cane growth strong. Healthy in foliage and fruit. 
Quite certain to make large, well-formed bunches. One of the best early 
market black grapes. Two to three weeks earlier than Concord. 

Moyer. The grape is of very fine quality, but only imperfect clusters 
were formed. The grapes cracked and dropped before ripening. Season 
of Concord. 

Niagara. This is the leading white market grape. The canes are 
strong growth and productive and the fruit and foliage usually free from 
disease. A little later than Concord. 

Rochester. Cluster short, compact, well rounded at end and usually 
with a well developed shoulder. Grape of medium size, oblate, with short 
stem and strong attachment. Did not ripen sufficiently to judge of color 
and quality. A few days earlier than Concord. 

Rockwood. Clusters quite large, not shouldered, close and compact. 
Berry of medium size, round, color a deep blue-black, skin thick and 
tough, pulp rather coarse and lacking in juice, but of fair quality. The 
vine is healthy, of strong growth and productive. The bunch is of good 
size and form and the berry will stand shipment well, does not drop from 
stem. The season is early. A good market grape. Season a few days 
later than Moore Early. 

Winchell. Clusters of good size, often quite double, close. Berry of 
medium size, round, light-green, skin thin and often cracks before ripen- 
ing, pulp sweet, melting and of very fine quality. The variety is early in 
ripening, productive and is one of the best white grapes for the home 
vineyard. A few days later than Moore Early. 

Worden. This variety is from a week to ten days earlier than Concord. 
The vines are vigorous, healthy and productive. The grape is of better 
quality than the Concord. The variety has a place in every vineyard 
whether planted for home use or market. 


NOVELTIES. 


During the past three or four years several new varieties of fruits have 
been placed upon the market that are either hybrids or of species that 
have not before been cultivated in this country. Most of them have been 
tested here, and thus far none have shown promise of value for any pur- 
pose whatever. The following are the varieties tested: 

Mayberry (Japanese Golden). The plant resembles the red raspberry, 
and was raised by Luther Burbank by crossing Rubus palmatus and the 
Cuthbert raspberry. It is claimed by the disseminators to form a bush 
six or seven feet high, and the fruit is said to ripen a month before the 
earliest raspberries. We have made two attempts to test this variety, but 
in both cases the plants failed to grow. Those obtained last spring were 
from southern New Jersey, but the tops had been killed to the ground 
by the winter, and the roots were too weak to send up shoots. Judging 
from this experience the plant will not stand our climate. 

Loganberry (Raspberry x Blackberry). This is supposed to be a 
hybrid between the Aughinbaugh, a California blackberry and Red Ant- 
werp raspberry. The plants are spreading and the leaves and canes 
greatly resemble the European raspberry, the latter being covered with 
prickles. The fruits resemble the blackberry in shape and structure, but 
are red when ripe. The plants seem about as hardy as our common 
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varieties of blackberries, and they formed a few fruits last year on two- 
year old plants, but they have shown no valuable characteristics. 

Strawberry-Raspberry (Rubus sorbifolius). This is a recent novelty 
from Japan. It sends up stems to the height of twelve or fifteen inches,. 
which are covered with short, stout spines, as are the ribs of the leaves. 
The old stems die down each year and new ones are sent up from the roots. 
As grown here it seems to have no value, and as it suckers profusely it. 
may become difficult to eradicate when it has obtained a hold of the soil.. 

Wineberry (Rubus Pheenicolasius). Another Japanese species intro- 
duced and quite widely disseminated several years ago. It seems to be 
wanting in hardiness as it has killed to the ground nearly every year. 
The canes are somewhat spreading, and are covered with numerous red- 
dish, purple hairs. The calyx is quite large and thick, and forms a sort of 
burr about the berry. The fruit is of a dark amber color, and is soft and 
rather acid. Of no value except as a curiosity. 


AGRICULTURAL COLLEGE, MIcH, 
January 1, 1897. 
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FRUIT TESTS AT SOUTH HAVEN. 


REPORT BY T. T. LYON. 


Bulletin No. 143.—Horticultural Department. 


To Prof. L. R. Taft, Horticulturist: 

S1zg—As during the years 1894 and 1895, so during the spring of 1896 
there was no adequate rainfall in this immediate vicinity until the middle 
of July. This necessitated hauling water by team for irrigating such 
plants as were not yet well established. This continued until July 7th, at 
which date the mains of the village water works became available, and a 
permanent supply upon the premises was secured, although the use of a 
team with barrels was yet necessary when water was to be applied beyond 
the reach of a hose. Since the occurrence of the copious rains, above 
referred to, however, resort to the artificial application of water has rarely 
been found necessary. 

For the double purpose of subduing weeds and maintaining a surface 
mulch of mellow earth, free use has been made of the Acme cultivator 
among the older trees, and of a fine toothed one, or a Planet, Jr., among 
younger trees and small fruit plants, especially after the occurrence of rain. 
This was continued until about the middle of August, after which all culti- 
vation was discontinued, except in a few special cases. 

The entire plantation was sprayed in-early spring, while growth was yet 
dormant, with a solution of a pound of copper sulphate in twenty-five gal- 
lons of water. This was applied to gooseberries and currants (which start 
very early) on March 10th, and to all other small fruits prior to April 17th. 
For the purpose of comparison, only alternate trees of the cherries, peaches 
and plums, in the southwest block were treated, commencing with the first. 
Later examination shows a slight difference only, in favor of the sprayed 
trees, in a few cases. 

Subsequent sprays were applied at sundry times during the season for 
various purposes. These will be noticed under the heads of the several 
fruits to which such applications were made. 

The rules of pomology of the American Pomological Society (which are 
also the rules of the National Division of Pomology), are rigidly applied 
in the nomenclature of fruits, objectionable words being added in brackets 
only when deemed needful to avoid ambiguity, but with the hope that 
ultimately they may be wholly omitted, in the interest of simplicity, 
brevity and correct taste. 

The weight, in ounces, of an average specimen of each variety is given 
as indicating the comparative importance thereof; this being deemed to be 
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a more accurate expression of the comparative values of varieties than the 
crude indication of size usually employed. 

Quality is expressed upon the scale 1 to 10, the latter, in all cases, being 
the maximum. 

The several classes or species of fruits are considered, as nearly as prac- 
ticable, in the order of their ripening. 


STRAWBERRIES.—(Fragaria.) 


The station grounds are now so fully occupied by tree fruit that un- 
avoidably the last two year’s plantings of strawberries have been alternated 
with rows of trees; obviously greatly to the detriment of the former, and 
this, coupled with the effects of the drouths of the two previous seasons, 
has conspired to render a comparison of results in the case of many, if not 
most, varieties, far from satisfactory. 

Conscious, therefore, that any comparison of varieties based upon the 
actual products of this season would under these conditions prove more or 
less misleading, reports upon several varieties are deferred to await farther 
trial; and estimates (upon the scale of one to ten), are given in the following 
tabulation, with reference, as far as practicable, to imperfect stands of 
plants as well as to the more or less unfavorable conditions otherwise. 
The product of the plant planted in 1895 and that planted in 1894, are 
compared in the following table. 

Both plats were sprayed between April 13th and 17th last, with a solu- 
tion of one pound of copper sulphate in twenty-five gallons of water. 
After the fruit had been gathered the 1895 plet was sprayed, to prevent 
rust, with a solution of one pound of copper sulphate in two hundred and 
fifty gallons of water; and the 1894 plat was plowed under, preparatory to 
seeding at the proper time, with crimson clover. 

So far as the strawberry plats are concerned, no insects have proved 
troublesome during the season. 

The weather having been dry during the latter part of last season with 
much strong wind, many varieties of strawberries in exposed portions of 
the younger plat were nearly covered during August and September with 
drifting sand. Many, thus buried, were partially uncovered, though un- 
avoidably more or less injured in so doing, and the whole were well 
mulched before the advent of winter. Many of them, however, were prac- 
tically dead when uncovered at the opening of spring; among which were 
several entire varieties. Neither originators nor introducers of novelties 
usually supply adequate descriptions in submitting them for trial. Hence 
the station can only assume that the plants received are genuine. For this 
reason, and on account of variations often due to differences of climate, soil 
or other cause, no definite descriptions of such variable characteristics is 
attempted. 

Weight (from which size may be inferred), is arrived at by taking the 
weight of a considerable number of specimens and dividing the total by 
the number weighed. In the case of this season’s crop, however, con- 
ditions have been so unfavorable that such weights are believed to be more 
or less misleading, and are therefore generally omitted. 
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TABULATION OF STRAWBERRIES FROM PLATS PLANTED IN 1894 AND 1895, 
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TABULATION OF STRAWBERRIES.—ContTInvep. 
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As will be obvious from the foregoing table, owing doubtless to the 
peculiarities of the season, combined with unfavorable environment other- 
wise, few if any of the varieties under trial can be assumed to have shown 
their inherent capabilities. Indeed, while thirty-six, of the tabulated 
varieties have reached the assumed medium in one or the other of the plats 
compared, only nine of these have reached such medium in both plats; 
while a single one only—the Charlie—has reached the maximum in either 
plat. 

Under these circumstances descriptions would doubtless be liable to 
prove misleading. It is therefore thought better to omit them this year. 


RASPBERRIES .—(Rubus). 


The old plat of small fruits was fruited, this year, for the last time, and 
has now been removed. 

The new plat, planted in the spring of last year, owing doubtless in a 
large measure to the severe drouths of last season and that of the past 
spring, even next year, will scarcely yet be in condition to fully express 
the relative characteristics of varieties. 

The difficulty of making early and trustworthy comparisons, in cases of 
newly introduced varieties, is frequently increased by the custom of many 
introducers of supplying less than a stand (often only one, two or three 
plants), of varieties for trial, necessitating more or less enfeeblement of 
those received, as the result of propagation for the completion of the stand 
of ten plants from which, in all cases, comparisons are drawn. 

Between April 11th and 13th both the old and the new plantations of 
raspberries (including blackberries also), were sprayed with a solution of 
a pound of copper sulphate in twenty-five gallons of water. 

As a preventive of anthracnose, the raspberry and blackberry plats 
were again sprayed, on May 16th, with Bordeaux mixture of standard 
strength. 

On June 10th raspberries and blackberries were again sprayed for 
anthracnose, using a solution of three ounces of copper sulphate in fifty gal- 
lons of water. These two sprays have apparently proved quite effectual, 
since very little of the fungus is now (Oct.) perceptible. 

Insects have not, this year, proved troublesome upon the raspberry, al- 
though occasional deposits occur of the eggs of the snowy cricket—Ccan- 
thus niveus. 

As in my previous report, the comparison of values is by the weight of 
a specimen instead of size. 

Productiveness and quality are expressed upon the scale 1 to 10—the 
latter being the maximum. 
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RASPBERRIES (Rubus). 
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Ada and American Everbearing blackcaps, thus far, have exhibited no 
especially valuable qualities. The latter here develops no everbearing 
tendencies. 

Conrath, Cromwell, Doolittle, Souhegan and Tyler are all early, and in 
most respects much alike. Doolittle is variable; and, in favorable seas- 
ons, occasionally of superior size and flavor. Souhegan and Tyler, though 
doubtless of separate origin, are practically identical. 

HKarhart is thus far the only blackcap tested here that can be said to be 
everbearing; producing, as it does, a fall crop upon the canes of the cur- 
rent year’s growth; which, however, are not unfrequently caught by early 
frost in an unripe condition. Desirable only for the home plantation. 

Palmer, so far, is scarcely excelled as a profitable second early blackcap. 

Gregg and Nemaha, so long the leading market blackcaps, appear to be 
rapidly giving place to more recent varieties. 

Cuthbert is still popular for market, and Golden Queen and Reeder can 
be safely recommended for the home plantation. 

Karly King, first planted in the spring of 1894, has so far proved pro- 
ductive of good size and fair quality. A promising red variety. 

Herstine, though needing protection in winter, is well worth a place in 
the home plantation. 

Thwack, red, was tested here more than a dozen years since, and con- 
demned as too low in quality. An objection which is also, to some extent, 
true of Marlboro. Quite recently the former is being commended as an 
attractive market berry. 

Notices of other recently tested varieties sre deferred to await experi- 
ence under more favorable conditions. 


BLACKBERRIES.—(Rubus villosus). 


The former plantation of blackberries has been uprooted sinee gather- 
ing the current year’s crop. 

Both the old and the new plantations were alternated with raspberries, 
as a safeguard against mixing varieties by means of sprouts or suckers. 
The two have, for this reason, been treated alike so far as spraying is con- 
cerned; and the reader is therefore referred for this to the section on 
raspberries. 

Anthracnose has been the only troublesome fungus during the season; 
but the treatment described under the head of raspberries has apparently 
very nearly subdued it. 

A few cases of red rust were discovered, and the plants were at once dug 
and burned; since which no farther cases have been discovered. 

Of insects, the leaf miner, Tischeria malifoliella, Clemens, has been 
increasingly prevalent. The prozess of gathering and burning the affected 
foliage has again been resorted to. Later, their work has again become 
apparent; and the gathering and burning process has been repeated. Re- . 
sults, so far, indicate that a more effective process is needful for their 
extermination. With the above exception, insect pests have not proved 
troublesome during the season. Warm weather during the early part of 
the season shortened the fruiting season of some varieties, limiting both 
size and quantity of the fruit, though timely rain somewhat revived 
others, continuing their season and increasing their yield of fruit. 
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BLACKBERRIES (Rubus villosus). 
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NOTES ON VARIETIES. 


Agawam, Knox, and Wallace are old varieties, which may be safely com- 
mended for home use, if not even for market. 

Ancient Briton and Triumph (Western) are, in certain localities, com- 
mended for-market. Though hardy, they are quite too small, unless with 
good soil, high culture and close pruning. 

Austin, a new dewberry from Texas, Lovett (Best), Otis, and Reyner, 
are recently planted varieties not yet fruited. 

Childs (Tree), though planted in 1883, has little so far to recommend it. 

Early Harvest, though early and good, is rather small and lacks hardi- 
ness. 

Early King and Early Mammoth are large, vigorous and productive. 
They are worthy of extensive trial. 

Eldorado, Fruitland, Lincoln, Maxwell, Ohmer, Piasa, and Sandford, 
though several of them appear to be promising, are yet on probation. 

Erie, Minnewaski, Nevada and Thompson, so far appear to be variable; 
often more or less unproductive. 
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Snyder and Taylor are very hardy, of fair size, productive and profitable, 
where hardiness is specially needful. 

Wilson, and Wilson, Jr., are practically identical, very large, of low 
quality, and the plants tender, requiring winter protection, even at the 
lake shore. 


SERVICE BERRY (Amelanchier). 


This fruit, under the name of June Berry, or Shad Bush, is common in 
the forests of portions of Michigan, as a large shrub or small tree, fre- 
quently attaining the height of fifteen or even twenty feet. The fruit is ° 
usually sparsely produced and variable in size, but generally smali and of 
indifferent though pleasant quality. 

The varieties grown here are understood to be of western origin, and are 
of dwarfish habit, usually three or four feet in height, aud producing 
abundant crops of fruit, in appearance much like the whortleberry, though 
by no means its equal in flavor. 

These were received, the first as Dwarf June Berry, the second as Suc- 
cess, and the third as Mammoth. This last is slightly more vigorous than 
the others, and in occasional seasons perhaps a little more prolific; but the 
birds seem especially fond of the fruit, and are quite sure to appropriate 
it unless protected by netting. 


CURRANTS.—Ribes. 


A new stand of currants having been planted last year, the old planta- 
tion was uprooted, after securing the current year’s crop. 

March 30. Sprayed currants (in connection with gooseberries), with a 
solution of one pound of copper sulphate in 25 gallons of water. 

April 30. Sprayed currants and gooseberries, to prevent mildew, using 
one pound copper sulphate in 500 gallons of water. 

May 6. The currant worm, Nematus ventricosus, having appeared, 
both currants and gooseberries were sprayed with one pound of Paris 
green in 250 gallons of water. , 

May 15. To subdue the currant worm and mildew, currants and goose- 
berries were again sprayed, using Bordeaux mixture of standard strength, 
with the addition of + pound of Paris green to 50 gallons. 

June 1. Currants and gooseberries were again sprayed, for worms and 
mildew, using three ounces of copper sulphate and three ounces of Paris 
green in 50 gallons of water. 

June 10. Repeated the spray upon currants and gooseberries, for 
worms and mildew, using the same preparation. 

June 18. Sprayed gooseberries for mildew, using three ounces of liver 
of sulphur, pofassiwm sulphide, in ten gallons of water. 

July 10. Gooseberries were sprayed for mildew, with one pound of 
copper sulphate in 250 gallons of water. 

August 4. Sprayed currants and gooseberries for mildew, with one 
pound of copper sulphate in 200 gallons of water. 


EXPERIMENT STATION BULLETINS 311 


More or less mildew has appeared upon several varieties of gooseberries 
of European parentage, due, probably to too long periods between spray- 
ings, which were, in several cases, deferred on account of the prevalence 
of rain or high winds. 

The twig borer, A’geria tipuliformis, has apparently been less preva- 
lent than heretofore, although the extent of its depredations may become 
more fully manifest during next spring’s pruning. 

Aside from those mentioned, no other insects have proved troublesome. 

The weights of single berries are given instead of size, and it will be 
observed that, in all cases, the denominator of the fraction expresses the 
number of berries in an ounce. 

Productiveness and quality are expressed upon the scale of one to ten, 
ten being in all cases the maximum, and each variety is compared with 
others of the same species. 


j CURRANTS.—(Ribes.) 
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NOTES ON VARIETIES. 


Champion, Lee, Saunders and Wales are comparatively recent varieties 
of the European black currant, and the (Black) nglish is a much older 
one of that species. So far, none of these, here, have eq «ied the Naples, 
un either vigor or productiveness; neither have they excclled it in size of 

ruit. 

Cherry, Fay, Wilder and Lakewood are quite similar in foliage and size 
of fruit. In productiveness they range about in the order named. 

Crandall, a variety of the yellow flowering currant, betrays, in the diverse 
habit and productiveness of the plants, the probability, not to say certainty, 
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that it may have been the product, not of a single seedling, but rather of a 
batch of seedlings. It has been dropped from the collection here as 
unworthy. 

Holland (Long-bunched), proves to be by far the most vigorous variety 
so far tested here. The bunches are long but the berries small. The size 
and productiveness of the plant, however, fully compensate for the lack of 
size of the fruit. 

London (Red), though scarcely up in quality, is very vigorous and pro- 
ductive. 

North Star is much like Holland in some respects, though scarcely as 
vigorous or productive so far. 

Red Dutch is, even yet, scarcely excelled as a profitable market variety, 
with only the objection of its liability to the attacks of the twig borer, 
which, judging from experience here, so far, may, perhaps, be subdued by 
the persistent cutting and burning of the affected wood. 

Ruby Castle, Ruby (Moore), and Select (Moore), appear to be desirable, 
if at all, rather as specialties for amateurs. 

Victoria, apparently owes its popularity to a comparative exemption 
from the attacks of the twig borer and to the persistence of its foliage 
rather than to any superiority otherwise. 

White Dutch and White Gondoin are much alike, and may fairly be said 
to have no superiors, especially so far as great beauty and high quality are 
concerned. 

White Grape, though scarcely equal to the foregoing in quality, and 
notwithstanding its faulty habit of growth, is slightly larger in berry, and, 
possibly, somewhat more productive. 


GOOSEBERRY.—(Ribes). 
t 


Gooseberries are grown in rows adjacent to-currants, and, so far as spray- 
ing is concerned, the two have received the same treatment, for which 
reference is made to the section on currants. 

It should be stated, however, as was remarked under the head of cur- 
rants, that considerable mildew appeared upon certain varieties of goose- 
berries, notwithstanding the fungicide with which they weretreated. This 
may have been due to delays in the application, on account of rains and 
high winds, or possibly to weather specially favorable to the growth of 
fungi. 

The crumpling of the terminal foliage of certain varieties, believed to be 
due to the presence of minute aphides, has been less noticeable than in 
previous years. 

The only other insect depredation observed has been that of the currant 
worm (Nematus ventricosus), also mentioned under the head of currants. 

Necessarily, more or less small, weak plants were used in making ths 
new plantation of gooseberries last year, and, of several scarce varieties, 
the stand is even yet not full. Such being the case, at least a year or two 
must necessarily elapse before such plants can be expected to yield com- 
petent returns for purposes of comparison. 
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GOOSEBERRIES.—(Ribes.) 
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Apex, having been transplanted last year, has not yet properly developed 
its vigor. The plant is much like the European; although it is understood 
to be a seedling of the indigenous Oregon species. 

Auburn, Bendelon, Columbus, Golden (Prolific), Keepsake, Lancashire: 
(Lad) and Orange (Early) are all either European varieties, or American 
seedlings of European parentage, not yet sufficiently tested at this station. 
If exempt from mildew in this climate, it will doubtless be under efficient 
treatment with fungicides. 

Champion, Industry, Pearl and Triumph have, for a year or two, with: 
free use of fungicides, proved fairly vigorous and productive. They 
appear to be worthy of trial; but only by those who will give them 
efficient treatment. 

Chautauqua and Red Jacket are highly commended as vigorous and 
productive. Both are comparatively new here. The latter is very 
vigorous; but their productiveness is yet to be developed in this locality. 

Downing, though not of high quality, is popular as a market variety. 
Smith would doubtless stand still higher for such purpose, but for lack of 
vigor. 

Houghton and Pale Red are practically identical; of good quality, and 
very hardy and productive, but too small. 

Strubler and Tree are native western seedlings, healthy and vigorous; 
productiveness yet to be determined; fruit small. 

40 
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CHERRIES.—(Prunus). 


Most varieties of cherries have borne rather lightly this season. This is 
especially true of those received as North German or Russian varieties; 
while the Duke and Mazzard or sweet varieties are yet scarcely old 
enough to be expected to fruit heavily. 

The trees were yet dormant, on April 14, when they, in common with 
the entire plantation, received the spray of strong solution of copper 
sulphate. 

Cherries have been exempt from the attacks of fungi; so that no farther 
applications of fungicides have proved needful. 

Junell. The slug, Hriocampa cerasi, having made its appearance; 
the trees were treated with a spray consisting of a tablespoonful of 
buhach, in a gallon of water, which proved effective for the time. A new 
colony appearing, another spray was applied on the 15th to the 20th, con- 
sisting of a strong decoction of tobacco stems in water, which proved 
thoroughly effective. 

The slug proving unusually persistent, the tobacco decoction was again 
applied on June 20; and, for yet another visitation on August 21. 

Except as already specified, no insect attacks have been observed. The 
curculio which frequently visits the fruit, seems to have confined its 
depredations to the plums and early peaches. 

~3timates of productiveness and quality, as given in the following 
table, apply strictly to the crop of the current year. 
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CHERRIES (Prunus). 
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CHERRIES (Prunus).—CONOLUDED. 
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NOTES ON VARIETIES. 


A few notices of the species, origin, etc., also of the sources whence 
received are appended. 

Abbess, received from the Russian importation of Prof. J. L. Budd, 
sadly lacks vigor, and is, so far, only moderately productive. 

Angouleme, from the same source, is unusually vigorous, but so far 
sadly deficient in productiveness. 

Badacconyi, Baltavati and Modnyansky belong to the sweet or Mazzard 
class of cherries, and are very vigorous, with promise of early fruitful- 
ness. They come from southeastern Europe, as an “peu through 
the National Division of Pomology. 

Baender, Esperen, Everbearing, Galopin, King Amarelle, Lithauer 
Weichsel, "Minnesota (Ostheim), Northwest, Orel 25, Orel 27, Ostheim, 
Ostheimer, Suda, Weir and Wragg come from unknown sources, through 
the Michigan Agricultural College. They are all, or nearly all, of the 
Morello type. Several of them promise early and abundant productive- 
ness, but, sofar, there is much apparent similarity among very many of them. 

Bessarabian, Brusseler Braune, Frauendorfer Weichsel, George Glass, 
Griotte du Nord, Lutovka, Sklanka, Spate Amarelle and Strauss Weich- 
sel are from the Budd importation. All are vigorous, fairly productive, 
and (with the single exception of Sklanka), quite acid, and ripen late. 
They are especially adapted to culinary purposes. 

Carnation, Late Duke and Royal Duke are old varieties of the Duke 
a aan They are apparently too persistently unproductive to ever become 
popular. 

Centennial, La Maurie, Mastodon (Black), and Ulatis (Californis 
Advance), are understood to be California seedlings. Little is yet known 
of them at the east. 
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Choisy is one of the most beautiful and excellent of cherries, but only 
moderately productive. It is of the Duke class. 

Cleveland, Mary (Kirtland), Ohio (Beauty), Purity, Rockport and 
Wood (Gov.), are Ohio seedlings, originated by the late Dr. Kirtland, of 
Cleveland. Several of them are more or less popular as market varieties. 

Coe (Transparent), has long been recognized as one of the most beauti- 
ful and excellent of sweet cherries. 

Dwarf Rocky Mountain is a recent introduction from the “ wild and 
woolly west.” If the plants on trial here correctly represent the variety. 
it is utterly worthless for any purpose. 

Dyehouse is a verv early and productive variety of the Morello class. 
The tree is a very slender, spreading grower, and the fruit is rather small 

Eagle (Black), Early Purple, Elton, Florence, Knight, Early Mezel, 
Napoleon, Spanish (Yellow) and Tartarian (Black), are all Mazzards, of 
European origin, but have long since acquired more or less popularity in 
this country. 

Eugenie, Hortense, Magnifique, May Duke, Montrueil and Olivet are of 
the Duke class, imported from Europe. Several of them have long since 
become highly popular in this country. 

German (Kraus), is a variety of the Mazzard class, received for tria! 
from the State of New York. 

Ida and Lancaster are Dukes, both of comparatively recent origin, in 
the State of Pennsylvania. 

Hoke, Luce (Gov.), Plymouth Rock, Rupp and Sebril were received, last 
spring, from various sources. They require yet another season’s growth 
to indicate even the species to which they belong. 

Mahaleb, the European Bird Cherry, is rarely used otherwise than for 
stocks. 

Montmorency and Montmorency Ordinaire are of the Morello type. 

Montmorency Large, as received here, proved incorrect. The one 
named above as Montmorency may prove to be the Large. 

Phillippe (Louis) is an excellent, large Morello, and the tree vigorous. 
but persistently unproductive. 

Richmond is too well known as a leading market Morello to require 
further description. 

Schmidt and White (Bigarreau) were received in cion from the Nationa] 
Division of Pomology, in 1895. They are vigorous growers of the 
Mazzard class. 

Windsor is a recent seedling of the Mazzard type, originating at 
Windsor, Ont. (opposite Detroit). Season late. It is attracting much 
attention. 


PEACHES.—(Prunus). 


With peaches, as with other portions of the plantation, the needful 
pruning was done during intervals of mild weather, in February and 
March. 

In common with the entire plantation, they were treated with a spray of 
strong copper sulphate (one pound in 25 gallons of water), on April 14 to 
17, while growth was yet dormant. 
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This early treatment, so far as the peach was concerned, was mainly 
intended to act as a preventive of leaf curl, Taphrina deformans. Owing, 
doubtless, to the peculiarity of the season, this precautionary treatment 
was apparently unnecessary, since, without regard to spraying, the entire 
locality has been partially if not wholly exempt from this malady, this 
season. 

In the absence of other attacks of fungi, no other applications of 
fungicides have been found necessary. 

May 5,commenced examining peach trees to destroy such borers, A’geria 
exitiosa, as had escaped detection during the examinations of last Septem- 
ber. Finished such examination on the 12th, finding an occasional larva. 

May 14, commenced jarring trees for curculio, Its depredations upon 
the peach were very slight; and, as usual], mainly confined to the early and 
comparatively smooth skinned varieties, while, even upon these, so few 
insects were caught that examinations were soon abandoned, so far as the 
peach was concerned, and, thereafter, the jarrings were confined to the 
plum. 

Experience here quite clearly indicates the wisdom of planting plums 
and peaches adjacent, and using the former as a curculio trap. 

The Rose Chafer, Macrodactylus subspinosus has been less troublesome 
than heretofore, only a very few having been discovered; an occasional 
one only upon the peach. 

Within the last three or four years a new insect enemy has appeared in 
the peach orchards of this vicinity, attacking the trunks and larger 
branches of bearing trees. Lhe eggs are deposited upon the bark and, 
when hatched, the larva pierces the wood, making channels through and 
through it, which, outwardly, appear as if occasioned by the firing of a 
charge of small shot, with very serious and ultimately fatal effect upon the 
vigor and health of the trees attacked. As soon as discovered, last year, a 
coating of soap, lime and a little carbolic acid was applied to the trunks 
and larger branches to prevent, as far as possible, the depositiz g of the 
eggs. The above mixture was again applied on May 20, 1896. <A con- 
siderable number of the older and more enfeebled trees have already been 
dug and burned. 

In this immediate vicinity the entire spring passed without adequate 
rainfall, and although there were a few slight showers during the early 
summer, no copious rains occurred here prior to the middle of July. The 
village water works became available on July 7, prior to which date much 
expense was necessarily incurred in hauling water from Lake Michigan, 
for use upon various crops including newly planted trees and others 
heavily laden with fruit. ‘To derive full benefit from access to the village 
water mains some adequate arrangement for economical distribution is yet 
needed. 

Most varieties of fruits sent to this station for trial come without 
history, description, or in fact any clue to aid in determining their 
genuineness. Cases indeed occasionally occur in which two trees, received 
from the same source, under the same name, prove to be of distinct 
varieties with no apparent means of determining which was the variety 
really intended. 

In such cases a concise description of the variety intended should 
accompany the trees. 

Productiveness and quality, as given in the following table, have refer- 
ence strictly to the crop of the current year. 
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NOTES ON VARIETIES. 
Peaches Ripening in July—All Semi-clings. 


Waterloo was the earliest to ripen; and, so far, one of the most produc- 
tive. Champion, a seedling from Allegan, Michigan, is a serrate-leaved 
variety which, for several years, was considered worthless, on account of 
the mildewing of the foliage and young wood, usually so injurious to varie- 
ties of this type which, however, yields readily to the copper-sulphate 
treatment, applied to the dormant plant. Under this treatment, the 
variety proves fairly productive and vigorous, and less clingy than most 
others ripening at this season. 

River Bank, received from Missouri, and Canada, from Ontario, follow 
the foregoing very closely. 

Alexander and Amsden, although of distinct parentage, may, for all 
practical purposes, be considered identical. Although scarcely equal in 
quality to Waterloo, they are almost the sole representatives of this type 
of peaches in western Michigan. 

Rivers, an English seedling, easily takes rank as the best, most beautiful 
and profitable of the early semi-clings. . 

Hyatt, Hale X (a seedling by C. Engle, of Paw Paw, Michigan), 
Japanese Dwarf, Haas, Hale and Hynes, have all ripened this year, in the 
order given, within the month of J uly. 


Varieties Ripening in August. 


Of the varieties which fruited at the station this season, sixty-eight 
ripened during the month of August. Of these the following thirteen 
ranked from nine to ten in productiveness, viz: Amelia, Bequett free, Harly 
Barnard, Early Crawford 1 and 3 (of C. Engle), Early Michigan (16), 
June Rose, Kalamazoo, Minnie (of Texas), Mountain Rose, Muir, Mystery 
and Stump (World); while, of the same, barely four, viz: Champion (of 
Ohio), Early Michigan, Engle (Mam.), and Morris White, grade as high 
as nine to ten in quality. 


September Varieties. 


Of the remaining varieties fruiting this year, ninety-two ripened during 
September, of which the following twenty-six are grade at nine to ten for 
productiveness, viz.: Allen, Bonanza, Blood Leaf, Chili, Chili 2 (of 
Engle), Columbia, Crothers, Geary, Gold Drop, Hance Smock, Kallola, 
Lovett White, Magdala, Marshall, McCollister, Morris Co., Muir, N. Am. 
Apt, Nectarine, Oldmixon free, Pearl, Princess ( Wales), Smock X, Walker 
Var., and Williamson, of which only a single variety, the Oldmixon free, 
ranks as high as nine to ten in quality. 


Ocioher Varieties. 


Tron Mountain, Normand and Stark Heath matured during the early 
days of October. Brett was assumed to be mature on or about the middle 
of the month, while the first crop of Ice Mountain was yet immature when 
the first freezing weather occurred during the latter half of the month. 
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GRAPES.—{ Vitis). 


The fact will doubtless be recollected that, during the spring of last 
year, a severe frost occurred, after the growth of the young canes was well 
advanced, which nearly or quite ruined the incipient canes. The injured 
canes were allowed toremain; and’ many of the buds upon them subse- 
quently developed new canes. These, together with the additional canes 
subsequently produced from the old wood, soon multiplied the number of 
young canes beyond the ability of the plants to produce strong fruiting 
wood for the following year, rendering it highly probable that the better 
practice would have been to entirely remove the injured growths, and 
depend wholly upon new growths from dormant buds. Many of the 
weaker canes were cut away when the error became obvious, although too 
late to insure the best results, 

The crop of this year has apparently been considerably diminished from 
this cause. 

The spray of copper sulphate (one pound in twenty-five gallons of 
water), with which all dormant plants were treated, was applied to grapes 
on April 15th. : 

On June 12th, grapes were sprayed, to prevent anthracnose, with a 
solution of one pound of copper-sulphate in 200 gallons of water. 

On July 11th to 21st, finding indications of mildew, grapes were again 
treated with a solution of one pound of copper-sulphate in 250 gallons of 
water, 

Mildew proving unusually persistent, the latter solution was again 
applied on August 4th and 5th, and again on the 13th. 

No attacks of either fungi or insects have proved troublesome, beyond 
those already specified. 

In the column headed Parentage, in the following table, the species of 
the mother or seed parent is first given, and followed by the known or 
supposed cross. In the determination of such parentage, the writer has 
been very kindly aided by Prof. T. V. Munson, of Texas, who is generally 
recognized as the leading expert in this country, so far as the botany of 
the grape is concerned, 

In the great majority of cases, the actual parentage can only he inferred 
from the characteristics of the resultant plant, or the tendencies mani- 
fested in seedlings therefrom; it will therefore be understood that, in many 
cases, conclusions are drawn from such premises. 
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Name. Parentage. 
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The Rogers’ hybrids, of which no less than sixteen are here tabulated, 
although the berries are generally of fine size and fair quality, and the 
plants vigorous, under ordinary treatment, frequently produce so large a 
percentage of imperfect clusters, and are withal so liable to mildew that 
they scarcely take rank as commercial varieties, while they hold but a 
questionable position in the amateur or home list. 

Elaine, Guinevra, Honey, Michigan, Olita, Pulpless, Themis and Vesta 
are seedlings by C. Engle, of Michigan, from one or another of the fore- 
going, which are in process of being tested here, some of which appear 
very promising, though requiring farther trial to justify a confident con- 
clusion respecting them. 

Beagle, Bell, Blanco, Brilliant, Early Market and Presley are seedlings 
by T. V. Munson, of Texas, several of which prove successful farther 
south, but are evidently beyond their lattitude here. 

Berckmans, Centennial, Duchess, Golden Drop, Golden Gem, Moyer, 
Poughkeepsie, Prentiss, and perhaps a few others, though often good and 
several of them of excellent quality, either from feebleness of plant or 
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special liability to disease are scarcely desirable, unless, possibly to the 
curious and painstaking amateur; although the thorough and persistent 
use of fungicides may be expected, in most cases, to insure satisfactory 
returns of fruit of superior quality. 

Brighton, Delaware, Downing, Empire State, Lona, Jefferson, Mills, 
Washington (Lady) and Winchell are all of high and several of them are 
of superior quality, and, although they possess more or less of Vinifera 
blood, and may therefore be the more liable to mildew, such tendency 
is comparatively slight and easily controlled; while, generally, they 
are sufficiently vigorous and abundantly productive under judicious 
management. 

Catawba, Triumph and (in many localities), Isabella, although of fine 
quality when well ripened, can scarcely be relied on to thoroughly mature 
in this latitude, except in favorable seasons or in specially favorable 
locations. 

Berlin and Hosford originated at Ionia, Michigan. They are not yet 
sufficiently tested here. 

Chidester 3 and Chidester 4 are promising seedlings originated by a 
gentleman of that name near Battle Creek, Michigan. 

Hall is a recent seedling of southern Michigan, which gives promise of 
value, as an early market grape. 

Mason (the name of the lady originator), is an Ottawa county seedling 
eae fruited here for the first time this season. The fruit is of superior 
quality. 

Owosso originated many years since, in the town of that name. It is a 
seedling of Catawba, which it resembles, in color and general appearance, 
though ripening earlier. 

White Ann Arbor and Woodruff originated at Ann Arbor, Michigan. 
They give little promise of value for this locality. 

Diamond, Early Victor, Eumelan, Josselyn 7, Lady, Progress (identical 
with N orfolk), Rockwood, Ulster and Witt are hardy and productive 
varieties of fair to good quality, suitable for the home plantation. 

Vergennes, Worden and Northern Light (the last a recent Ontario 
seedling), while suitable for home planting are, at the same time, desirable 
for the market. 

Jewell, Leavenworth, Osage, Ozark, White Beauty and White Imperial, 
were received from Dr. Stayman, of Kansas, and have now fruited; some 
of them, the last especially, give indications of value, though farther trial 
is needful to properly determine their status. 

Plants under the name Victoria have been received from several sources. 
Among these, one proves to be a black grape and an other white; and 
since both purport to have originated with the late Mr, Miner, it becomes 
a question which is entitled to the name. 

Among those not mentioned in these notes are many desirable and 
popular varieties which, if of real value, are generally too well known to 
require special mention. 
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PLUMS—(Prunus). 


Whether caused by the copper sulphate spray applied in April to plums 
in common with all other fruits, or from other cause, the plum trees have 
been notably exempt from the attacks of fungus, except that there was a 
very considerable loss of fruit from rot (Monilia fructigena) during the 
month of September, this being its first appearance upon the plum upon 
the station grounds, although it had been slightly noticeable, a year earlier. 
upon some of the earlier peaches. 

The crescent of the curculio was observed, and the jarring process com- 
menced as early as May 14, finding a good many insects. The jarring wae 
continued, except during high winds, till June 12, when the insect had 
disappear ed. 

The first rose chafer (Macrodactylus subspinosus) was discovered on May 
27, and a few as late as June 5, after which date no more were seen. A few 
were caught upon roses, though they have been conspicuous this year by 
their absence. 

This year’s crop of plums was comparatively light, due doubtless to the 
excessive crop of last season. 
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Name. 
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NOTES ON VARIETIES. 


Domestica Varieties. 


Agen Prune, so far, proves to be a slow grower and a tardy bearer. It 
showed its first fruit here this year. 

Archduke also showed its first fruit at the station this year. It is vigor- 
ous and promises well as a market variety. 

Bavay,commonly, but improperly, catalogued as Reine Claude, is popular 
as a late amateur as well as market plum. The full original name, Reine 
Claude de Bavay, is an unfortunate one, not only on account of its length, 
but also from its liability to become confounded with the old Green Gage 
or Reine Claude, an even finer fruit, but now little grown on account of 
the unsatisfactory character of the tree. 

Black Diamond, Grand Duke and Kingston are quite late, very large, 
productive and showy market plums, The last two, especially, promise to 
take high rank as commercial varieties. 

Bradshaw still holds a prominent position as a market variety. 

Lombard, so long a leading market variety, although very productive, is 
apparently giving place to more modern varieties of superior quality. 

Engle, although of high quality, is not, on account of its size, considered 
‘by the originator to be worthy of dissemination. 

Hungarian.—Two varieties of this name are under trial. One, received 
from Iowa, is understood to be from Prof. Budd’s Russian importation. 
The other was received, without a history, from the Michigan Agricultural 
College. Which is genuine is yet to be determined. 

Lyon.—This is the variety appearing in previous reports as Bailey; 
received from S. S. Bailey, of Kent county, Michigan. A Japanese variety 
having been previously thus named, in honor of Prof. L. H. Bailey, of 
Coriell, the Michigan State Horticultural Society, at its recent annual 
session, re-named this Lyon. It is likely to take rank as a profitable, light 
colored market plum, of quality good enough for family use. It ripened 
this season early in August. 

Middleburg showed its first fruit at this station this year; in quality it 
is very good, but farther trial is needful to properly determine its status. 

Marunka and Moldavka, from the European importations of Prof. 
Budd, have now fruited three successive years. They are of fine size and 
good quality, but, so far, lack productiveness. 

Gueii, Naples and Niagara.—Trees received under these names have 
now fruited three years. The last two, if not even the first, are apparently 
identical with Lombard. 

Saratoga is a beautiful and productive variety of fine quality. Its color 
and size render it desirable for the market. A spurious variety was also 
received under this name. 

Victoria also, as far as tested, appears to possess valuable qualities for 
both home and market purposes. 

Yellow Aubert has, so far, proved to be the finest, largest and most pro- 
ductive of the varieties of plums received from the Budd importations. 

A very considerable number of varieties of this species, both new and 
old have, this year, shown fruit at the station for the first time, but notices 
of these are deferred to await a farther trial. 
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Native American Varieties. 


Many of these are quite popular at the west and northwest, where the 
domestica varieties fail from one cause or another. Few of them are desir. 
able where the latter can be successfully grown. Robinson, De Soto. 
Moreman and Hawkeye, which are named as nearly as may be, in the order 
of their apparent desirability here, are among the most promising of these 

Garfield is exceedingly unproductive, and Golden Beauty, on the other 
hand, is wonderfully prolific. Both are exceedingly vigorous and hardy. 
but ripen quite too late for this climate. 


Hatian or Japanese Varieties. 


Many if not most of these varieties, so far as tested here, seem so 
inclined to overbear as to seriously endanger the health and longevity of 
the trees, while their tendency to early blooming is quite likely to, in some 
degree; diminish their value for localities liable to late spring frosts. 

In most lake shore localities, where late spring frosts are rare, several of 
these are likely to prove useful for market purposes, though, of those so 
far tested here, none will compare, in flavor, with very many of the domes. 
fica varieties. 

They also generally have the peculiar habit of parting from the stem as 
goon as ripe, so that, since they ripen more or less in succession, it becomes 
necessary to go over the trees several times before all are gathered. 

Abundance, so long popular among market planters, is found to be 
identical with one of the Botans. 

Burbank, which, more recently, has become quite popular, is larger than 
Abundance and slightly better fiavored. The tree is a vigorous, very 
spreading grower, and abundantly productive. 

pers is somewhat later than Burbank and by no means its equal in 
quality. | : 

Long-fruited, as received here, judging by the name, may very probably 
be spurious. It is apparently identical with Yosebe, which is a small, 
round plum, of rather poor quality, ripening here, this year, as early as 
July first. 

Ogon, though of fine size, attractive appearance, and very productive, is 
of quite indifferent flavor. 

Red June has not yet shown fruit here. Elsewhere it is commended ae 
valuable. 

Red Nagate, as received here from Georgia, is beautiful, productive and 
excellent, but notices of it from elsewhere indicate that, as fruited here. 
it may be incorrect. 

Maru and Shiro Smomo are much alike in most particulars, only differ. 
ing slightly in season of ripening. Both are, in many respects, similar te 
Abundance, though differing in season and in the habits of growth. 

Satsuma is a curiosity, with a dark purple skin; the flesh is even darker, 
with an unusually small pit. The tree is very productive and the fruit 
large, ripening rather late. It is excellent for culinary purposes. 

Wickson fruited heavily here, this season, on cions of but a single sea- 
son’s growth. The foliage is like that of Kelsey, but, unlike that variety, 
it ripens its wood early, and so far, proves entirely hardy here. Fruit of © 
the form and size of Kelsey. It ripened here, this season, on August 
third. Weight of an average specimen, above three ounces; quality, 
medium or above. 
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PEARS.—Pyrus communis. 


The spring of 1896, down to nearly or quite the middle of June, proved 
excessively dry; the showers were few and too slight for any permanent 
benefit. The remainder of the season has been more favorable, though 
the rainfall has at no time been excessive. 

A considerable number of varieties have fruited here this season, many 
of them for the first time, though, in most cases, the crop has been light. 

The spray, with a strong solution of copper sulphate, applied while 
growth was yet dormant, has apparently sufficed to prevent the attacks of 
fungi apon the pear. No treatment, for this purpose, has since been 


found needful. 
PEARS (Pyrus communis). 
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To prevent the depredations of the codling moth (Carpocapsa pomo. 
nella), a spray of Bordeaux and Paris green was applied on May 11, using 
three ounces of Paris green in fifty gallons of Bordeaux. 

On May 23 pears were again sprayed for codling moth, using one pound 
of copper sulphate and three ounces of Paris green in 250 gallons of 
water. 

Trees were sprayed the third time for codling moth on July 3 to 7. 

Strong tobacco decoction was applied to destroy slugs (Hriocampa 
cerast) on June 9, again on June 15 to 20, on August 12, and finally on 
August 21. 

Oaly such varieties are included in the previous table, as have bloomed 
or fruited during the past season. 


NOTES ON VARIETIES. 


Angouleme, on free stocks, planted in 1891, has now borne its second 
crop of well-developed fruit. This may be considered singular, since the 
variety 1s reputed to be a tardy bearer on free stocks. 

Ansault (Bonne du Puits Ansault), planted in 1889, has borne its third 
crop of full medium-sized fruit, above medium in quality. It bears 
young and profusely, requiring severe thinning. 

Barry (Patrick), a California seedling and a long keeper, is an early 
bearer here. The tree is a slow straggling grower. Specimens weigh 
from four to five ounces. Flesh fine grained, juicy, highly vinous in 
flavor. It requires special care in keeping to prevent shriveling. 

Bartlett, Clapp (Fav ) and Howell are market varieties, too well known 
to require characterization here. 

Bloodgood, Giffard, Rostiezer and Summer Doyenne are early varieties 
of superior quality, specially desirable for home use. 

Bosc is large and excellent for both home use and market. 

Cor+less, received from Missouri, proves identical with Flemish. 

Dana-Hovey, though small, is one of the finest of winter pears. The 
tree also is vigorous and beautiful. 

Duhamel (du Monceau) and Early Duchess (Duchesse Precoce), are 
recently introduced varieties, showing their first fruits here this year. 

Elizabeth (Manning), and Fitzwater also fruit here this year for the 
first time. So far, the latter lacks vigor. Both are of high quality. 

Gakovsk, Kurskaya and Victorina are from Prof. Budd’s Russian 
importations. Though vigorous and productive, they promise little value 
in comparison with many other well known varieties. 

Gray Doyenne is one of the oldest European varieties. Though excel- 
lent, it is now rarely planted except by curious amateurs. 

Jones, Josephine, Lawson and Millett (this last a comparatively recent 
importation) have each shown their first fruits here this season, though 
too few to warrant conclusions respecting them, 

Lawrence, winter; Lucrative, autumn; Margaret, summer; and Mount 
Vernon, Onondaga, Reeder, Rutter, Seckel and Winter Nelis, all ripenin 
this year, in October, are valuable, but too well known to require specia 
characterization. 

Ogereau, a comparatively recent European variety, is a showy late 
autumn and early winter pear, weighing twelve ounces, Planted in 1891, 
it has now produced its second full crop of fruit. 
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Sterling is a comparatively old variety of American origin; a very 
beautiful fruit, well adapted to early marketing, and specially exempt 
from blight. 


APPLES.—(Pyrus malus). 


Apples, while yet dormant, were on April 13th to 17th treated with the 
strong solution of copper sulphate, in common with other fruit trees. 

Bordeaux mixture with Paris green was applied for codling moth on 
May 11th to 19th, the treatment having been delayed by high winds. 

On May 23d to 27th the treatment was repeated, using one pound of 
copper sulphate and three ounces of Paris green in 250 gallons of water. 
This treatment was again applied on June 11th, and a final spray of the 
same was given on July 3d. 

These several treatments appear to have been thoroughly effective 
against the attacks of fungi, though, possibly consequent upon delayed 
treatment during windy weather, they were but partially effective against 
the codling moth. 

Tobacco decoction, made by digesting tobacco stems for several hours 
in cold water sufficient to cover them when slightly weighted, proves to be 
a specific against aphides. These have been rather persistent this season. 
In subduing them, this spray was first applied on July 8th to 10th, and 
again on the 25th. 

Only such varieties as have bloomed or fruited this season are included 
in the following table 

Crabs are compared with crabs only, so far as quality is concerned. The 
word crab, where it appears, is not to be understood as part of the name. 
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APPLES (Pyrus malus). 
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APPLES (Pyrus malus.)—CONOLUDED. 
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b, sub-acid; 8, 
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men in ounces, 


Productiveness— 
scale (1 to 10). 
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(1 to 10). 


Quality—scale 
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NOTES ON VARIETIES. 
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August, Excelsior, Gideon Sweet, J elly, Lou, Martha, No. 2 New, October, 
Peter and Wealthy are seedlings originated by Peter M. Gideon, of Min- 


nesota. 


All are alleged to have sprung, either directly or indirectly, from 


the crab (Pyrus baccata), and afford, in tree or fruit (one or both), more or 
less indication of such parentage, excepting only the Wealthy, which 
affords no evidence of crab parentage, beyond the fact that it appears to 


be fairly hardy, in many portions of the Northwest. 


It is a fairl 


dessert fruit, while the others are mainly culinary varieties. 
Borovinka is very much like Oldenburg, and, for all practical purposes, 


may be considered identical with it. 


y good 


This, with Golden Reinette, Long- 


field. Red Aport (much like Alexander), Red Dettmer, Rosenhager, Thaler 
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(identity doubtful), Titovka, Winter Streifling, Yellow Transparent and 
Zolotoreff, are all importations from northeastern Europe for trial in the 
‘cold north.” Few if any of them seem likely to prove valuable in lower - 
Michigan. Red Astrachan, Oldenburg and Alexander, although long and 
favorably known in this country, came originally from the same region. - 

Bough (Sweet Bough or Large Yellow Bough, of the books), has but 
the one serious fault, that it lacks productiveness. 

Chenango (long known about Grand Rapids as Jackson), though easily 
bruised on account of its delicate texture, is an admirable variety, at least 
for home use. 

Cogswell (an old Connecticut variety), is an excellent longkeeper, 
though, unfortunately, a rather tardy bearer. 

Colton has now borne two heavy successive crops, of fine size and fair 
quality. It promises well as a very early market variety. 

Cornell (Fancy) is an old Pennsylvania variety, adapted to home use - 
rather than the market. 

Dartmouth is a large and exceedingly beautiful crab, of fine quality and 
the tree a good grower and bearer. 

Dyer, though only a moderate grower, is a heavy bearer and the fruit, 
though not very attractive in appearance, is of high quality. 

Early Strawberry, though not large, is very beautiful, of excellent qual- 
ity, and the tree of fine habit. 

Fall Pippin, though large, and of superior quality, is true to its reputa- 
tion as a tardy and thin bearer, The fruit also is much inclined to scab; 
which however may be mainly prevented by the use of fungicides. 

Flushing (Spitzenburg) is prized, in some localities, as a market apple. 
Some years since, it was widely distributed from a Wayne county nursery, 
as Red Canada or Steele’s Red Winter. 

Golden Russet (N. Y.) is commonly known as simply Golden Russet. 
When well grown and not allowed to shrivel from too free exposure, it has 
few superiors as a profitable market fruit. 

Greenville was originally named Downing’s Winter Maidens Blush. 
This very long and otherwise objectionable name is now changed as above. 
It has not yet fruited here. 

Hawley is very large, beautiful and excellent, but the fruit deteriorates 
quickly after ripening. 

Jefferis is beautiful and excellent. No family orchard or village or city 
fruit garden should be without it. 

Jersey Sweet is the prince among baking sweet apples, for early Sep- 
tember. 

Jonathan deserves far more attention than it has received thus far, in 
Michigan, as an excellent winter apple, for both the home plantation and 
the market. It is popular throughout the west. 

Louise, a Canadian seedling, named for Princess Louise, of England. 
In Yankee land it loses.its aristocratic prefix. It is a beautiful and prom- 
ising fruit. 

Lowell is large, productive and profitable. 

McLellan is an excellent and very beautiful fruit, and the tree vigorous 
and productive. 

Minkler is old, an early bearer and productive. It is a western variety. — 

North Star and Quaker are crabs, originating at the Northwest and 
claimed to be hardy enough for the extreme north. Both are culinary — 
varieties. 
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Ontario is a seedling by the late Charles Arnold, of Ontario, and is 
already quite popular in that province. 

Ramsdell Sweet (English Sweet) is among the very best dessert and 
culinary sweet apples for late autumn and early winter. 

Red Canada, so long erroneously known throughout Michigan as Steele’s 
Red Winter, is, more recently, losing its former popularity, on account of 
its feeble habit of growth, as well as increased liability to the attacks of 
fungi. 

Red Russet, though usually more or less russeted, is much like Baldwin 
in both tree and fruit, though of superior flavor, and perhaps less produc- 
tive. 

Rhode Island is the old well known Greening. There are now so many 
Greenings that the word is no longer distinctive, and is omitted from this 
in the interest of brevity. 

Roxbury, though an excellent longkeeper, is now rarely planted, doubt- 
less largely on account of its tendency to shrivel, when kept in a free 
exposure, as well as on account of the very spreading habit and deficient 
hardiness of the tree. 

Sheriff comes to us from Nebraska, where it seems to be valued as a 
hardy longkeeper. It is but partially tested here. 

Stark has more or less reputation in Michigan, as a vigorous, hardy and 
productive longkeeper of only moderate quality. 

Summer Pearmain and Summer Rose are early autumn and late summer 
varieties respectively. Each stands unrivaled in its season for great 
beauty and superior flavo.. 

Tolman is one of our most popular baking sweet apples. Recent inves- 
tigation determines that the correct spelling of the name is as here given. 

Transcendent (a quite too sensational name), is probably the most 
popular of the crabs among Michigan planters. 

Wagener is valued for early bearing, great productiveness, and high 
quality. The tree is usually short lived for such reason: 

Washington (Strawberry), though large and beautiful, it is not of high 
quality. The tree is vigorous and an early bearer. 

Whitney (20) has the small size and the long slender stem of the erab, 
though it differs radically from them in texture and flavor. The tree 
shows few, if any, of the crab peculiarities, though possessing much of 
their hardiness. 


QUINCES.—(Cydonia.) 


Prior to the use of Bordeaux mixture at this substation, as a fungicide, 
the fruit, and occasionally the young growths of the quince, were oceasion- 
ally attacked by what is usually designated as “ Red rust” (perhaps the 
Gymnosporangium of the Mycologists), which was treated by cutting 
away and burning. 

The foliage, also, was frequently attacked by leaf blight (Hntomospo- 
rium maculatwm), a disease common to both this and the pear. 

With the free use of Bordeaux, and more recently of a simple soli 
tion of copper sulphate, both have disappeared, and the quince has been 
wholly free from the attacks of fungi, with the exception of an occasional 
slight visitation of twig blight, akin to that of the apple and pear, which 
has only proved serious in the case of a single plant of Champion. 
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No visitations have been discovered of the borers so frequently trouble- 
some with the quince and the apple, which exemption may perhaps be 
attributable to low branching and the consequent shading of the collars 
of the trees, at which points such attacks are usually made, and probably 
in part, to maintaining them in vigorous condition. 

The only troublesome insect has been the slug (Hriocampa cerast), 
which has been unusually persistent this season. Against this insect the 
decoction of tobacco stems has proved thoroughly effective. It has 
been applied from time to time as fresh colonies appeared. The first 
application was made June 9, and the final one August 21. 

The crop of this fruit, this season, has been a comparatively light one. 


QUINCES.—(Cydonia.) 
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NOTES ON VARIETIES. 


tor the reason that the partially tested varieties may be supposed not 
to have fully manifested their peculiarities, the tabulation of these par- 
ticulars is deferred to await more perfect development. 

Alaska and Fuller have not yet received a sufficient trial here, but so far 
they can scarcely be said to be promising. 

Angers and Bourgeat are vigorous, upright growers, but neither has yet 
fruited here. 

Champion is vigorous, prolific and an early bearer, but does not always 
fully mature within our seasons. 

Hong Kong, though planted here in 1888, has not yet even bloomed, 
though it is apparently hardy here. 

Meech is a good grower, ripening rather late. Its value, compared with 
several others may be regarded as doubtful. 

Missouri, Orange and Rea are practically very nearly identical. 

Van Deman is a quite recent variety, not yet fruited here. 

Varieties, so far as fruited, vary somewhat in size, and perhaps slightly 
in quality, as well as in season; but the old Orange or Apple quince can 
ssarcely yet be said to be even equaled in value for any purpose, unless, 
possibly, by some of thoee not yet fully tested. 


EXPERIMENT STATION BULLETINS 341 


NUTS. 


ALMONDS.—(Amygdalus communis.) 


Of these Hard Shell (Luelling), and Soft Shell (unnamed), are on trial, 
but havé, so far, failed to fruit, and have not even bloomed this season. 


CHESTNU TS.—(Castanea.) 


Comfort, planted only last year, has, this season, made a very vigorous 
growth, but has not yet bloomed. 

Hathaway (a seedling from the large native variety originated by the 
late B. Hathaway), has again shown catkins, but no fruit. 

Japan Giant, planted in 1895, has, this season, produced burs, but the 
nuts proved abortive. 

Numbo, planted in 1892, has, this season, produced several abortive 
burs. The catkins and germs for next season’s fruit developed in August 
and September, quite too late to mature, doubtless at the expense of the 
next year’s crop, and quite probably with increased danger of injury dur- 
ing the coming winter. 

Paragon, although severely thinned, still fruited heavily last year. This 
year’s crop is consequently a light one. 

Spanish (seedling), produced a large crop of burs, but the nuts were 
small, and nearly all were abortive. 


FILBERTS AND HAZELNUTS.—{Corylus.) 


Cosford Thin Shell Filbert, planted in 1895, is scarcely yet well estab- 
lished and, of course, has not yet fruited. 

Hazelnut plants (unnamed), were received from the Division of Pom- 
ology, at Washington, D. C., in 1892. They have grown vigorously and 
continue healthy, but have not yet fruited. 

Tree Hazelnuts were recently discovered in the state of Washington, of 
(if recollection is correct) seven or eight inches diameter. Plants were 
received here for trial in 1893, but failed to make satisfactory growth, and 
are now dead. 

Kentish Cob Filbert, planted here in 1892, has, for several years, pro. 
duced catkins, but has not, so far, shown fruit. It has withstood our 
winters so far, with little if any injury. 


~ 
~— 
ty 
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PECANS.—(Carya oliveformis.) 


Seedling (from Lowa seed), planted in 1890, has stood uninjured, with- 
out shelter or protection of any kind. It has not yet shown fruit. 

Stuart Pecan, grown from Texas seed, planted here in 1894. The plants 
have been earthed up during the past winters, and yet have killed to the 
surface in winter, starting from below each spring. This year they have 
been sheathed with straw, and earthed up still more heavily, with the faint 
hope that age may increase their hardiness. 


WALNUTS.—Juglans.)) 


Japan Walnut (Juglans Seiboldii). This bloomed about the beginning 
of July, and produced a large crop of nuts, which matured slightly in 
advance of the first hard frost. The nuts are, in flavor and general appear- 
ance, much like our native butternut, though smaller and less roughened, 
and usually in clusters of nearly or quite a dozen each. 

- Persian (Juglans regia), is hardy here, having been planted in 1890, 
and stood thus far uninjured, though unprotected. It has made only 
moderate growths, and has not yet fruited. 

Preepartuciens (J. regia), is a dwarf variety of the Persian, planted in 
1890. It has not yet fruited. 

Thin Shell (J. regia?), was planted in 1894. It appears to be hardy, but 
has not shown fruit. 


APRICOTS.—(Armentaca vulgaris). 


The Russian apricots, so called, which had been on trial here since 1888, 
have been, so far, entirely unproductive and obviously unadapted to this 
climate and several having died, apparently from lack of hardiness, have 
now been rooted out. 

Harris, a recent variety, originated in central New York and commended 
by prominent growers there, is the only variety of this fruit retained here 
This may be expected to fruit during the coming year. 


MULBERRIES.—( Morus). 


Downing is a very vigorous variety, and the fruit of good size and qual- 
ity, but the tree lacks hardiness for this climate. 

Hicks is a southern variety, of fair quality, but of small size as grown 
here. Though hardy here, it is apparently more successful farther south. 


EXPERIMENT STATION BULLETINS 343 


New American is vigorous, hardy and very productive. It is by far the 
most desirable variety for this climate yet tested here. 

Russian is hardy, vigorous and productive; the tree is very spreading, 
even drooping. The fruit, though very abundant, is small and worthless, 

Teas’ Weeping is one of the very finest trees of its class when grafted 
upon an upright stock. 


NECTARINES.—(Persica vulgaris). 


Of this class of fruits there are but two varieties upon the premises, 
neither of which has shown fruit this season. 


ASPARAGUS.—(Asparagus officinalis). 


Palmetto, which, in previous years, proved superior to either Barr or 
Conover has, this season, shown little superiority over either. 

Columbian (Mammoth White), is as indicated by its name, a peculiar 
light-greenish white variety, very much like Palmetto, when at its best; 
perchance a slight improvement. This, however, may be due to the 
greater vigor of young plants. 


RHUBARB.—(Rheum rhaponticum). 


Of the half-dozen varieties of rhubarb thus far tested, none of the older 
varieties have proved superior, in either earliness, productiveness or qual- 
ity to the Linneus. 

Bailey, a more recent seedling, received from S. S. Bailey, of Kent 
county, Michigan, has unusually dark green foliage, of large size, pro- 
ductive and of excellent flavor. It is eminently worthy of trial. 


SoutH Haven, Micz., TT. YvOm, 
January 5, 1897. 
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VEGETABLES, OLD AND NEW. 


BY L. R. TAFT, H. P. GLADDEN AND M. L. DEAN. 


Bulletin No. 144.—Horticultural Department. 
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The following notes give the results of our trials of several hundred 
varieties of vegetables grown in 1896. The list includes nearly all of the 
novelties advertised by the various seedsmen, and many of the older sorts 
for comparison: 

The seeds used in our tests were obtained from the following seedsmen: 

Francis Brill, Hempsted, L. I.; H. W. Buckbee & Co., Rockford, Ill.; 
Robert Buist & Co., Philadelphia, Pa.; W.Atlee Burpee & Co., Philadelphia, 
Pa.; John Lewis Childs, Floral Park, N. Y.; Department of Agriculture, 
Washington, D. C.; Henry A. Dreer, Philadelphia, Pa.; L. J. Farmer, 
Pulaski, N. Y.; D. M. Ferry & Co., Detroit, Mich.; James J. H. Gregory 
& Son, Marblehead, Mass.; Peter Henderson & Co., New York; H. D. 
Hobbs, Williamston, Mich.; Johnson & Stokes, Philadelphia, Pa.; John 
W. King, Coggeshall, Eng.; D. Landreth & Sons, Philadelphia, Pa.; Wm. 
Henry Maule, Philadelphia, Pa.; W. A. Manda, South Orange, N. J.; 
Delano Moore, Presque Isle, Me.; Northrup, Braslan, Goodwin Co., Min- 
neapolis, Minn.; Richard Nott, Burlington, Vt.; Oregon Experiment 
Station, Corvallis, Oregon; John A. Salzer Seed Co., La Crosse, Wis.; J. 
M. Thorburn & Co., New York; J C. Vaughan & Co., Chicago, IIl. 
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BUSH BEANS. 


Thirty-five varieties of bush beans were planted May 25 and 26. Most 
of the varieties made a good stand of plants, and bore a large crop of pods. 
The wet season made the plants and pods rust badly. Little, if any, differ- 
ence was noticeable as to amount of rust on one variety as compared with 
another. The rust attacked the pods after the time they would be gathered 
for string beans, so little injury was done. In the plat of varieties each 
sort was thinned to thirty stalks, four inches apart. The last column in 
the table below gives the average weight of pods, computed from the 
thirty plants, for each sort grown. The pods were gathered when at the 
fullest development for string beans. 


| 

Weight of 

green pods 

Variety. | Seedsmen. Date bloom, | Date edible. | in ounces 

| for one 

plant. 
Bins Podded Batter. 22) 8s sce- 28ese. Vaughan = 5225-5. July 1023 tly oles se 088 
Cylinder Black’ Wax stesso ese cee Henderson _____-_--. a 8 ies) £) 083 
Aviat Wak). <> se eee srr rete Bei Horry 222th re te es 833 
Dletroitnwax 2222). seems Neer ee Hetiye ss ces sone: f 666 
Dwarf) Horticultural!> 2s Se: Kerry eee ef 833 
Bwart. Wax No40') 4022 ee te Burpee cece ste 888 
Klageolet Victoriai# 22ees ee. 83! Henderson _______-. re 166 
Flageolet Violet Wax ____/___.___.___-_..| Henderson...--: __.. sf 666 
Flageolet Violet Wax __..__-.---.....--_- U.S. Dept. Ag..__--. ss .333 
Maller Black Wax-2-2 225 = ee Gregory. s- 222-25-5; 1 .883 
Granneli:.-1. 2) ees eee ee ee Gregory eset % .838 
improved Tree-c.-2.-.- 22.5822 .| U.8. Dept. Ag y se 583 
Imperial Wax ___._____ s 166 
Keeney’s Golden Wax st 666 


POLIT AAD eH MOMIC NOM WMAOR woocomw 


ACTTIB ORCA WAX 2 ene ae Se f 158 
Prolific German: Wax. 2-52) 25-2) 32.. es 75 

Red Valentine—Eariiest ____._______.___ re 833 
Red Valentine—Extra Early.  -.___.___- a 266 
metupes WAS. 0 2. eee eee cee Henderson -_____-. ag 333 
Ropers bina Waxe2-55. eee Se Johnson & Stokes _. “¢ 000 
Saddle Back Wax..2.0-22 eter est IBUPpee' = 242-252 Se Ra ee a eee 500 
Stringless Green Pod ______-.__-____.__-. Barpees-5545-. 3. ao, POL ee aa Tere .666 
Thorburn Prolific Market ___-2_- --_.----| Thorburn___:_____.. ph itald Lease Bae SY OMe See A416 
Walentine Wax 5.) |) 2st aerate ee | henderson) 25 £0. “Obes Pek oh: LAngeee Ba 166 
Wardwell’s Kidney Wax -___.___.----_--. Menryy 2a ace es (1S eae A chet. § [2a Le 166 
Warren. 82-85 2322 ee ne. Vaughan ________--. a || Pe eR Ase) baer ie 416 
Nosemite: Wax os... .... 2 ee ee Vaughan 22253 | 0S) 10a oa eOd ls eS 666 
ADEN: Mole hath.) sl. 1 eee Oregon Ag. Col.___. Kae fi (Eee O01 2GT. Lee A416 
HINO Origa) em eo 2 | Se ee Ss Oregon Ag. Col._...| ‘5 21--- Aug. 12... .750 
California Poa 2 > ee Hobbs 2.32. se ee a ee eee eee 
California Pea Lady Washington__-_--__-- Hobbs = set Fs. se Ses (Abe. 2 fea ie, Ree ee 


NOTES ON VARIETIES. 


The following are sorts of recent introduction: 

Dwarf Wax No. 40, W. Atlee Burpee & Co., Philadelphia. Plants 
very vigorous and branching; foliage large, light green, with yellowish 
tinge. Pods form in clusters, well covered with leaves; they are broad 
and flat, four to five inches long, curved;,color, light waxy yellow, tinged 
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with green, quality of the best and stringless. It is somewhat late in 
maturing, but the good quality of the pods, length of season, with the 
large crop borne, make this a very desirable sort for the garden. 

Roger’s Lima Wax, Johnson & Stokes, appears identical with above. 

Fuller Black Wax, James J. H. Gregory & Son, Marblehead, Mass. 
Differs from Black Wax in having pods that are a little longer, a darker 
yellow arid perhaps less stringy. The plants were less: productive than 
German Wax and the variety as grown here has little to recommend it 
over that well known sort. | 

Keeney’s Golden Wax, Burpee. . A very strong grower, inclining to 
climb. Foliage large, wrinkled and light green in color. Pods four to six 
inches long, broad, becoming nearly round as they mature and of a rich 
yellow color; the quality is of the best and they are stringless for a long 
time. The plants are very productive, bearing the crop all along the stem, 
thus also extending the season. For productiveness, length of season and 
good quality of the pods, this variety has few superiors. 

King of the Wax, Henry A. Dreer, Phila. Plant growth strong and 
compact. The pods are four to five inches long, thick and of a rich yellow 
color. Valuable for thick tender flesh of good quality and length of 
season. Productive. 

Imperial Wax, J. C. Vaughan & Co., Chicago. Plants of vigorous, 
rather upright growth, branching very little. Pods five to six inches long, 
broad and of fine quality; color, a bright waxy yellow; remain in edible 
condition but a short time. Plants are very productive. Season, medium 
early. An excellent sort. 

Valentine Wax, Peter Henderson & Co., New York. This variety, in 
plant growth, shape of pod and in appearance of bean is similar to the 
common Red Valentine. The pods, however, are golden yellow in color, 
of best quality and free from stringiness. The plants are very productive 
and the season is early, a valuable acquisition to the wax sorts. 

Japan No. 1 and No. 3, Oregon Agricultural College. The seed of 
these varieties was sent from Japan. The varieties are late in maturing. 
The plants are productive but the quality of the pods is not good. 

California Pea, H. D. Hobbs, Williamston, Mich. Plants very produc- 

tive and the beans are of the best quality. Excellent sorts of the small 
pea bean class. 
} “Of the older and better known varieties, Cylinder Black Wax, Flageolet 
Victoria and Saddle-back Wax, among the yellow-podded sorts, and Red 
Valentine and Stringless Green Pod, among the green-podded, were sorts 
of high excellence. 


SUMMARY OF VARIETIES. 


The following among wax sorts are recommended for general culture, 
Valentine Wax, Keeney’s Golden Wax, Cylinder Black Wax and F'lage- 
olet Victoria. Green-podded sorts, Red Valentine and Stringless Green 
Pod. Dwarf Horticultural is an excellent shell bean. 
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BEETS 
3 Date 
Variety. Seedsman. edible, Remarks. 

@Wolunibintes 2 os Burpee)! 2.220 -5=- July 10 | Five to six inches diameter, round, regu: 
lar, rich color. 

Grimson Chief 2.5). . se. Johnson & Stokes__| ‘' 20] Four to five inches diameter, dark crim- 
son, hard and firm, quality not best. 

Detroit Dark Red. ____---___-- Merrye.<2 is) 2 see ‘© 14 | Excellent specimens of the class; good 
form, color and quality. 

Dirigo Blood Tarnip..._...._.| U. 8. Dept. Agr.___- * 16 | Dark flesh, firm and sweet, not crisp or 
tender, form irregular, 

Dobbie’s New Purple_______-- Dobbie. & Co..___-_- ‘* 20 | Long Blood class: good form and color. 
watery, quality not best. 

BNGCURIC = S57 Seok, es ee on wt Henderson _.__.___- June 24 Hoaulee form, color light, not of high 
quality. 

Landreth’s Very Early______-- Landreth... .---.=- “ 28 | Fine fore; flesh nearly white, color 
against it. 

Long Blood Red__._-.......--. Landreth--_..._____ Aug. 5 | Excellent specimens of class. 

Shall’s Model B'o00d Turnip_-_| Buist __-.--..--.___- July 10 | Perfect form, flesh very firm, crisp, sweet 
and tender, bright crimson. 

Stinson: Dark es ee. 220. Veirhy ats: pee ee ** 10 | Good en very dark, firm, flesh of good 
quality. 

Surprise________.___.___._-_...| Johnson & Stokes_.| June 15 | Not of regular form, flesh white, sweet. 
not very solid or crisp. 


Egyptian Turnip Rooted__-___- John §, King__-__-- ‘* 20 | An improvement over old Egyptian. 


The varieties of beets were planted May 18. When the roots were from 
two and one-half to three inches in diameter they were taken to be of 
edible size, and the dates given in the table above. 

Surprise was earliest to mature, but the color and quality are not of the 
best. Its earliness, however, is a strong point in its favor. 

Egyptian Turnip Rooted. John S. King, England. Early. 

It ssems to be an improvement in form, firmness and quality over old 
type of Egyptian. : 

Columbia is a little earlier than the Blood Turnip sorts, and equal to 
them in form and quality. A very desirable sort. 

Shull’s Model Blood Turnip was parfect in form, very firm flesh which 
was crisp and tender. Its fine form, quality and earliness make it one of 
the best of the Blood Turnip beets. 

Long Blood is an excellent sort for winter use. 

Egyptian or Eclipse for firat early, Bassano for greens, Shull’s Model 
Blood Turnip, or any of the Blood Turnip class with Half-long or Long 
catty would give an excellent list of varieties for the garden or for 
market. 


CABBAGE. 


Sixty-eight varieties were selected for the test in cabbages. 

The seed of the early sorts was sown in small boxes in the forcing 
house, March 16; the medium varieties were sown April 23, and the late 
ones May 19. 

As soon as the third leaf appeared on the seedlings they were pricked 
out into flats and allowed to grow until the time of transplanting in the 
field, when twenty-five plants of each variety were set in rows three and 
one-half feet apart. 
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The early varieties were put in the field May 18, the medium June 11, 
and the late ones July 3. 

The early sorts were watered once by surface irrigation when the heads 
were about half grown, but the following rains furnished sufficient 
moisture to mature the crop. The early and medium varieties developed 
large and solid heads, but the wet weather retarded the growth of the 
late varieties and many failed to head, hence comparisons were not put in 
the table. 

They were planted in rows three and one-half feet apart, each plant 
having a space of twenty inches in the row. 


_ 
a SOOIm oPwee | Number. 


CABBAGE, 
Date. 
Variety. Seedsman. Season. oe 
irs 
Market 
mature | naturity. 
head. 

All Headers ee ess | Burpee 222 eer Early _-| July 20__| Aug. 5_- 
Brunswick Improved_--.- Vaughan _________-. us Lal cee erogmeul ese i 
Bullock Heart____-.__-_-_- Landreth... ___.__ we eal ia Cte 8S r/o! a achat ek 
Dwarf Flat Dutch________. Landreth... .. - y Be ee 0 Te 
Hariieatiescree aces. 2c ee Johnson & Stokes__| ‘ 22 eeeeeO es) ues. Bee 
Mita pnesisee aot ee nce =~ 2), Merry a ee os ae ROS FR Be a 13 de! 
IEXDKGSS) eee 2. wa Vaughan ae ees ke iA eo [ye aaa 7, La 
French Ox Head_.__...... | Henderson ......._.| “' Teresa £) Antes 
Hend. Early Spring __--.-- Henderson --______. Ht Ba |Meat ates FRE] Maa YE 
Henderson Early Summer_| Henderson _-_--_-__-. e a es eee i) "Gls 
Landreth Earliest Market _| Landreth__________- ) Pe ere Oe | Sie 
Bloomesdale __. -... _...-. | Landreth ____.___- 3 mS O82 tty oe Gre 
Reedland Drumhead__----- Landreth_-_____..._- Me | eve -S ee Nh (HES, 
Reynolds: a: 122 2a) | (Gregory: soe ees | a eae) CN AR Ds ee 
Salzer’s Lightning____-___. Salven. thie ae. ut Pe gr (eee fs a 
Scotland Early______._._--. Barpea 22ers fs SF) y= BM SORA ee Bee 
St. John’s Drnmhead _-___. Henderson ______-_-. BS Bl ee cater Bes 
Sommer Flat Head _______ | Landreth____.____- ee a Peo eS be 
Wakefield, Early Jersey...| Vanghan _____.____ My 32] EEO Daily as AO ee 
Wakefield, Early Selected__| Vaughan ______.__.. He So ees SURE eee eee 
Wakefield, Charleston -___. Henderson ____. __-- Be Be ere ier) ee (fea Lae ts 
Wakefield, Large Jersey __.| Vaughan _________-- ‘ CVee FSS eT 7a Br Ser Ges 
Wakefield, Prize. 2. >...) Maule 2.222) 222 ps Wel ba celice) {JEM VS Ose Lye 2 

Wakefield, Washington___.| Northrup, Braslan, 
Goodwin & Co..__| “ BO act Wy eI ene os 
Winniestadt).....--.-2:-... Perry. 4 ; ae Be eden Sa fe A 
Wistert les ee Johnson & Stokes_.| ‘ ie ao JY feel mi oi 
Wonk pany nts ei ho Henderson ________- ss Pre ines Jeol GY ae [yee 
Workatuaniyeeeesn: 6 2220 NN, linge eee mee cs Sl SSS ODES So SOEs 
All The Year Round -_-__--__. Landreth_...__. ___.| Medium | Aug. 15.| ‘‘ 25__ 
All The Year Round ______-. Johnson & Stokes_. H SOU mre 
Braunschweiger -_-______-. ig i418 -| Ve ieran se 
Welipse = Ae bo fake 22 | Oe ‘© 28_| Sept. 1-- 
Long Island - MY * —-10_| Aug.20__ 
upton: 5) ae eS as See Atal), Shi28s 
Tn pton oe eee as we Ta eo 
Midsummer. ____.---..----.| Maule D 408 91851 ate ron oe 
Ra!zer’s Ideal ___.__.._-_-. E au Seg Lec, awe eee 
Short Stem! #>.2er eis uy i160) cess eae 
Succession = 2222 ee Oh ITO |S nae ol ee 
Vanderraw2.2 23 i eee Vv a “  80_| Sept. 1_- 
World: Beater 2225222) 0252.) Be tee we |: | Pena I! 


planting to maturity. 


Number plants headed. 


No. days from trans- 


Total weight. 


Average weight. 
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The table includes many kinds that have been on trial for several years, 
some of which show special value and were grown for the purpose of 
comparison. 

Among the standard early varieties are Salzer’s Lightning, the Wake- 
fields, Henderson’s Early Summer, Bloomsdale Early Market and Karly 
Flat Dutch. All are of value for the production of early solid heads of 
good size, shape and quality. 

For medium varieties there are none better than Succession, All Seasons, 
Reynolds, and the Early Drumheads, some of which produce heads equal 
in size and quality to some of the winter varieties. 

The Drumheads, Flat Dutch and Rock Heads stand at the head as 
winter cabbages in size, firmness, flavor and keeping qualities. 


NOTES ON VARIETIES. 


The following notes are given on some of the newer varieties that appear 


to be of merit: 
Early. 


Bullock Heart, from Landreth, was one of the first to develop mature 
heads. The plants are small; stems short and stout; foliage, light green 
and grows many superfluous leaves. Outer leaves are smooth, thick, erect, 
glazed; head conical, very solid. The type is similar to that of Wakefield 
and it is a valuable sort, being a strong, quick grower. 

French Ox Head, from Henderson, is a variety maturing a little later 
than Brunswick Improved; heads were small, soft and not true to any 
type. 

Henderson's Early Spring is a valuable early sort, of the type of Hen- 
derson’s Karly Summer, but a little smaller. The plants are small; stem, 
short and stout; leaves, dark green, oval, smooth, a little glazed and few 
in number. Heads are of medium size, flat, round and hard. 

Reedland Drumhead.—Uandreth. The plants are large, strong growers 
‘heavily covered with white bloom. It is a short stemmed, flat headed 
second early sort; heads are surrounded with much superfluous foliage, 
but are very hard and compact. True to type. 

Scotland Early, from Burpee, is a variety that resembles the Wakefield 
but is not as desirable. The plants were strong; leaves large, oval, with 
undulate border; bloom, thin; heads of fair size, true to type, but not very 
hard, and surrounded with a large amount of superfluous foliage. 

Summer Flat Head, from Landreth. Not true to type; appears to be 
badly mixed in the seed; some good heads but it showed no distinct type 
as to growth, size, shape or color. 

Prize and Washington W akefields, from Maule and Northrup, Braslan 
and Goodwin, are much alike. They are of the type of the Early Jersey 
Wakefield, but seem to be a few days later. Plants of medium size; stem, 
short and stout ; leaves, small, dark in color, oval or spoon shaped; heads 
conical and very solid, with very few surplus leaves. Both are valuable 
early varieties, being strong growers and sure headers. 

Wonderful, from Johnson & Stokes. The plants are very small, with 
short, slim stems; foliage compact, smooth, dark green and numerous out- 
side leaves; heads, conical, good size, but rather loose. Its special value as 
an early sort is that it can be grown very close and develops rapidly. 
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Medium Varieties. 


Among the medium varieties, those of special value are as follows: 

All the Year Round, from Landreth. This cabbage is about ten days 
later than the Early Drumhead varieties. Plants are medium size; stem, 
short and strong; heads, very solid, large and flat; leaves, dark blue, very 
thick and leathery, but no amount of extra foliage. As the name might 
indicate, it isa valuable medium or late variety. 

Braunschueiger (Salzer), is one of the leading varieties for pickling. 
The heads are very large, compact, tender and juicy; stem, short and 
stout; foliage, light green with purple border. It has more superfluous 
leaves than All the Year Round, and is a little glazed. 

Long Island, from Brill, resembles the Lupton but is not true to type, 
hence of no special value. 

Lupton, from Burpee, was originated in 1888 by J. M. Lupton, one of 
the most successful cabbage growers on Long Island. The plants are 
large; heads, thick, flat, hard, crisp and juicy, and are nearly covered by 
the outside leaves overlapping them. ‘The leaves are of dark bluish green 
color with purple border, and well filled to the union with the stem. A 
valuable medium variety for its size of heads, vigor of plants and general 
high qualities. 

Midsummer, from Maule’s seed house, developed the largest per cent of 
solid heads of any variety in the test. In shape, form and type it resem- 
bles All the Year Round. The plants were large and vigorous, developing 
enormous heads that were solid, white, crisp and juicy; stem short and 
stout; foliage thick, light green with white bloom, growing but a very few 
outside leaves. This being such a sure header, it promises to be of value 
to the commercial gardener. 

Salzer’s Ideal, Salzer, grows a symmetrical flat shaped head, and is uni- ~ 
form in size. The heads are solid, crisp, on a short stem, well covered 
with light green foliage tinted with white bloom. The heads have very 
few extra leaves and are not as large as Lupton. 

Short Stem, Henderson’s, is a variety that is true to type and a valuable 
cabbage for medium or late use. It grows a little smaller than Midsummer 
but is a sure header and identical with it in quality. 

Succession is one of the standard varieties and showed a large per cent 
of developed heads. It is about two weeks later than the Harly Summer 
-and is all its name implies. The heads are large, flat, thick, very solid and 
crisp; stems short and stout; foliage medium light with blue. white bloom. 
True to type and valuable for a medium or late crop. 

World Beater, Burpee’s, stands with //idswmmer and Succession for 
per cent of heads matured. The foliage is broad, compact, dark green 
with brown tints; very true to type, developing firm, crisp heads of fine 
quality. 


Late Varieties. 


Market Gardener's Flat Dutch, Landreth, grows a large, vigorous plant 
with a short, stout stalk. The foliage is compact, medium, dark green 
with red and purple border; heads large, broad, flat, thick and solid, en- 
cased by the leaves overlapping each other. True to type and a desirable 
variety. 
~ Northrup, Braslan, Goodwin and Company’s One Hundred Weight, and 
Johnson and Stokes’ Rock Head are identical, true to type, and developed 


‘ 
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a good per cent of heads, the same shape and quality as Flat Dutch, but 
not as valuable, lacking in size. 

Red Drumhead, from Ferry & Co., of Detroit. The principal value of 
this variety is its shipping qualities. It is a vigorous grower, producing 
round, hard heads; foliage, thick, red, with white bloom. A valuable sort 
for market gardeners owing to its vigor, hardiness, size and weight. 

Two varieties of Netted Savoy, from Henderson and Johnson & Stokes, 
were of the same-type and growth. The plants were of medium size, short 
stem and vigorous growers; heads solid, compact and elliptical in form; 
foliage yellow, with green tint. Not of special value, although by some 
they are admired on account of their delicate flavor. 

Champion Drumhead, J. Kling, Essex, England. The Drumheads are 
the largest growing varieties of cabbage, producing large, broad, deep, 
hard heads of high quality and should be grown in every garden for a 
winter sort, as they are sure headers and good keepers. 

The varieties of Chinese and Siberian cabbage grown proved to be 
different kinds of mustard and were of no value. 


KALE AND KOHL RABI. 


Four varieties of Kale were grown, Curled Scotch, Dwarf Moss, German 
Dwarf Purple and Green Scotch Curled, the seed of which was all 
obtained from D. M. Ferry & Co., Detroit. 

The Curled Scotch is a light green, dwarf spreading variety, reaching 
under good treatment a diameter of three feet. The leaves are very curled 
on the border and of a mild, sweet flavor when cooked. Greatly admired 
by some people for salads, and is grown for greens during the winter, as it 
will endure a low temperature without injury. 

Dwarf Moss is a very close curled, green variety, growing a little taller 
than Curled Scotch, but not as spreading, averaging about twenty-four 
inches in height. ; 

German Dwarf Purple is a very attractive variety; low growing, spread- 
ing to a diameter of three to four feet; fine curled and-of a rich purple color. 
Not as sweet flavor as the green sorts but more attractive. 

Green Scotch Curled is a tall growing sort, often reaching three to four 
feet in height. Not as spreading as the dwarf kinds and leaves are not set 
as close on the stalk. Of mild flavor and very tender. 


KOHL RABI. 


Seed was obtained from D. M. Ferry & Co., of two varieties of Koh} 
Rabi, the White and Purple Vienna, which differ only in color. They 
grow 4 large bottom, smooth, having but few leaves and small roots. A 
eee vegetable for many people when cooked and eaten the same as 
cabbage. 
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CUCUMBERS. 


The cucumbers were planted June 2. The following table gives the 
varieties planted and the dates when the fruits were of pickling size and 
when ready for slicing. 


CUCUMBERS. 
Date Date 
Variety. Seedsman. of pickling|of slicing 
size. size. 

AT Dineen mare rs So et Se OE ae ee Perry -....2-s2025- 262-22)... 2... | Auge 28sec PA pees 
Cluster Marly. Se yi 02 2 22a ee 1S pe ORE ee ro ad al Jaly 21._.| July 27 
CommenrcialiPickle:2- 2... 23.2 22) 1 eee Thorburn! 222 oe Solly20 ss PA 
COOMBNCIOMIBR es see 28 on eyes eee he | Marry. oan ney aire ay oS July 31.._| Aug. 8 
AU MerAald et = ween. oe es, Seta cee eee case eei| (CRTIGBE 325 Soe | Aa ee ee 
MRE IN OO eee te 2 ay ok. a ee Johnson & Stokes._____________- July 19__.| Joly 2% 
Green’ Prolifics 2) 222... ee) Henderson 2 a es I Daly eee eee 
iotig (Greanbessss oe. et nie eee 10 
MATKenGardGn -sercte a= 22 Ou one ae 6 
Baergiqn=s2 eee eee oo a Be i 
Provtiorickion sso jee ae 1 
Rassian Harly_-___- id 27 
Short Green .___.__ 31 
White Spine—Arlingto cy feat 2 2 1 
White Spine—Harly_-_______._-- ipa Rie palates Ate MOLT Ye eeerre tee ecn casa are . | July 20...| Aug. 4 
White Spine—Evergreen-_-_...............-...----- Johnson & Stokes._.._...__..__- July 29._.| Aug. 938 
White /Spine—Fordhook.-2.- 22052-22222 22 Burpee 2-c.0 22225 22... 2.2. S22 | ely ages | Ane eee 
White Spine—Monareh ~_ 2022-26522. 0502. 2222. | Bockbees!222--.. 1... jc ace Aug. 1222) Augi 238 
PUA DAI Osteen oe ce i eee tee ete Oregon Agricultural College.....| Ang. 1-..| Aug. 1 
SBDENINO apse e sean. on oe fee ee eel cose ee Oregon Agricultural College.._..| Aug. 3.--| Aug. #2 
Climbing No. 4__-..--.--..--_.-..-._...--.---.---.| Oregon Agricultural College. ---- Aue. 6_.-| Aug. 14 
CORTES) EE + 4 Se aS i A a A A oe Oregon Agricultural College_-___- Aug. 3...| Aug. 10 


NOTES ON VARIETIES. 


Albino is late, but the plants are strong growing and productive. It is 
an excellent sort to furnish small, white pickles. The variety is also good 
for table use because of its delicate flavor. A most desirable white sort 
for pickles or table use. 

Emerald. The plants are of strong growth but scarcely so productive 
as many others. Fruits much the shape of Arlington White Spine, but 
later in maturing and without spines. Color, a rich, light green. An 
excellent sort for large, late pickles and for slicing purposes, because the 
fruits remain a long time in condition before ripening. 

Eskimoso. Plants are of small growth and fruits are borne close to hill. 
The fruits closely resemble Russian in form, but the season is several days 
sarlier, Excellent for small, early pickles, because of the firm flesh, its 
excellent quality and the late development of the seeds; also one of the 
best early slicing sorts. 

Market Garden is one of the best slicing sorts on account of the strong 
growing, very productive plants, and its length of season for producing 

ruits. 

Persian lacks quality. Is of no practical value. 
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Commercial Pickle is a good sort to grow for small to medium-sized 
pickles. 

Cluster was the first variety to produce fruits suitable for slicing. As 
an early slicing sort it has a place. 

Green Prolific, because of its great productiveness ranks among the first 
sorts for general pickling purposes. 

Long Green. The merits of this variety for late pickles and for table use 
are well known. 

White Spine. There are several strains of this well-known sort differ- 
ing slightly in plant growth and form or color of fruit. All are good. 
This variety is the best medium season, general purpose cucumber. 

Cool and Crisp closely resembles the White Spine class. 

Japan No. 1and No. 2. The seed of these sorts came from Japan. 
The plants are of strong, healthy growth, but less productive than most 
others grown. The fruits were of good size and form, and possessed a 
flavor distinct, but not unpleasant. No. 2 was later than No. 1 and better 
in quality. These sorts are inferior to our well-known varieties. 


SUMMARY OF VARIETIES. 


The following sorts are recommended for the purpose named: 
For early pickles—Russian. 

For early slicing—Cluster. 

For early slicing and pickling—E'skimoso. _ 

For general pickling—Commercial Pickle and Green Prolific. 
For table use— White Spine and Long Green. 

If a white sort is desired Albino would give satisfaction. 


LETTUCE. 


The forcing varieties were started early and the plants placed in hot- 
beds to test their adaptability for that purpose. 

Tenms Ball forms very compact heads of medium size. The outer leaves 
are dark green, while the head is quite light in color, tender and of best 
eee: It matures quite early and was the best close heading sort in the 
beds. 

Silver Ball is not so close heading as the preceding, the leaves are 
lighter green and tipped with white. The heads are attractive in appear- 
ance and their quality of the best. Scarcely so large as Tennis Ball, but 
a little earlier in maturing. 

Sensation. A little later in maturing than Silver Ball; closely resembles 
that variety, but its leaves are more waved, heads more loosely formed, 
and it is scarcely so good in quality. 

Boston matures about the same time as Silver Ball; heads a little larger, 
deeper yellow in color and less compact. O£ longer season than Stlver 
Ball and an excellent forcing sort. 

Hubbard Market. <A few days later than Tennis Ball and. closely 
resembling that sort, but the heads are larger and not so close. 

/ 15 : 
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White Star. <A large, loose heading sort, closely resembling Black- 
seeded Simpson, but earlier in maturing. It has a long season, and is one 
of the best large, loose heading sorts for forcing in hot-beds. 

Buttercup forms close heads of a beautiful yellow color and of fine 
quality. It is not a quick growing sort. 

Market Gardener’s Forcing forms a large, loose head. The leaves are 
light green in color, considerably curled. It is a quick grower and stands 
heat well. Much like Grand Rapids. 

Silesia. An upright, loose grower; does not forma head. An excellent 
sort to grow for early cutting, as the leaves may be cut when quite small. 

Landreth Cutting. Manner of growth quite like Silesia, but the leaves 
are smaller and it is a quicker grower. 


LETTUCE OUT OF DOORS. 
Plants of the varieties above mentioned, together with twenty other 


sorts, were transplanted to the open ground May 6. The data’ given in 
the table below were obtained from this planting. 


LETTUCE. 
Variet Seed Date of | waht 
ariety. eedsman. : weight of a 
maturity. | single head. 
BlackiSeeded’Butter! =. -2-- -sco ee ae eee Rerryje t= 5 June 15 14 oz. 
pattern ere See SEE ED Be GEnye 12a RS ae 1lb. 83 oz. 
BlondeiBeautyioos o--- 224 ee ee ee Weird in) ao ee 187) Db! 13) pen 
Biogomedsalembeliable:: 2 =. 500 ae Waandrephwss. <1) eens SoG 6% oz. 
Brown Dntchhents soe os. 2 ee ee a ee oer yee: kL eee "518 13 oz, 
IBNtLORCH Dae ae ok ee ee eee Merry ee 3. eee var (1) 10% oz. 
DORCON a ate ees ts Oe ea ER me Henny, et vest ee ee oy 14° oz, 
Denver Markets c-. 0 eee ee Wenn y eee tno te eee * 1 | Lib. W208; 
‘Drnmliead(Cabbarert-—.--_. 2-2 ee eee | orry io. -2 oo) eee Pe ae 9 oz 
Dwarf: White Hearts 2-5... ..2 2 ees iBnEpee = ee ee * 20>) Pb: “Simos 
Frankfort Head_-____- Merry. [sti 2k ee rae) 9 oz 
Hanson -_-_____ ere Ferry - ‘e715: || lbs aie4 02 
Hubbard Market__- Ferry - L seaia} b3) 9% oz 
Iceberg _- eh A Vaughan i ** 15] Llby fontoz 
Asandreth Cutting S22. 2. ee eee 2 Wandrethe ces. ese eee =p ia |? 10% oz. 
oarceat et Ag se ee bs Be a ee pe uandrethy =.=) 2 ee *. 38) «|, 1 Ve ewer 
Market Gardener's Forcing.’ -.._ 2. (22 foes) Ferry i 2 ae 4 ae shar 10) 8 oz. 
Market Gardener’s Private Stock..___._____.__-______-. Merny?) 33-3 3 221 < we 934 oz. 
MGT ONGLLA. .<~ oes ee eee ae ee ee ee ne Henderson..-___. -_-.___- OD 15 oz. 
(Moree) Fre a5 55 2 ATE SE ds Se Sea as Fe Burpee): 22 totals e “14 | LI1b.a on, 
INInebyIANG Nine. .<. 22: Js! ise eo! ao Pe ee es Vanghanss- 2550 meee ee git 8 oz 
Philadelphia Buatters..»: 2-24 ee ee a Werky-. 3-22-62. ee ea. US, 5 OZ. 
IPrizOlH pa one noo eee ee ee a erry ee ee © 12° | Libs 86 oz, 
NerinntionsercOt <2) 2) ci 2S. Lee ee es ae gee Johnson & Stokes_-____. eye | 15 oz. 


Grlasiae= Seo Pe ro ee a ae eer a F 


Silver wsall see). 22. a y eee Se y  e | 
Simpson Curled (black seed) -___._-_.___.____ ---------- 
Simpson Curled (white seed) _ 

Srneet si, eee ek £ 
Tennis) ball eae ee = La 
ilton WihiteStanes 8-8-5222) ii. Le en 


Iceberg. This sort forms a very large head, quite close and compact. 
The outer leaves are a purplish green, lighter at tips, and curl over to 
protect the head from sun and to blanch it, making it tender and of best 
quality. 
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The heads remain in edible condition a long time before sending up a 
seed-stalk. A very valuable sort for garden use. 

Morse. A lettuce of Simpson type, but it is a larger and better grower 
and stands heat better. Promises to be an acquisition in the garden as 
well as under glass. 

Dwarf White Heart is a most excellent Cos variety, blanching well and 
of best quality and long standing. 

Hanson, Blonde Beauty, Simpson and White Star are large growing, 
loose heading sorts, excellent for outdoor planting. 

Prize Head. If one desires a dark-colored, purplish green lettuce of 
fine texture and long standing quality, this sort would be satisfactory. 

Mignonette quite closely resembles Prize Head, but is earlier and forms 
asmaller, closer head. 


ONIONS. 


The experimental list of onions included twenty-nine American, one 
Siberian, one Mongolian and three Japanese varieties, 

The excessive rains of the season retarded the growth of the American 
sorts and prevented their maturing; but the others were entirely drowned. 

The Bermuda onions are gaining great popularity for quick growth, and. 
large well formed bulbs. 

The Red and White differ only in color, both having a thin skin, crisp 
flesh and mild flavor. : 

Bountiful, from Landreth, is a medium-sized, globular onion, with yel- 
low skin and white, tender flesh. 

Danvers Yellow, from D. M. Ferry. One of the standard varieties for 
commercial or domestic use, producing a round, firm bulb of good flavor, 
and fine keeping qualities. By a careful selection of seed of the Globe 
type a distinct form has been obtained called Globe Danvers, but the 
quality, texture and flavor are the same. 

Extra Early Red, from Ferry, is much like Bermuda Red, of medium 
size and flat; very prolific and uniform in shape and size. A good, early 
market variety. 

Gigantic Gibraltar, Burpee. The Gibraltar is very similar to Prize- 
taker, but more globular and of lighter color. It is a very fine looking 
onion, straw colored skin, white crisp flesh and very mild flavor. 

The Southport Globes, Red, White and Yellow, also Michigan Yellow 
Globe, are varieties that need no description, as nearly every gardener’s 
list includes them. They are all good shaped, prolific and mild-flavored 
varieties. The seed was obtained from D. M. Ferry & Co. 

Golden Ball and Ivory Ball, from Johnson & Stokes, are two varieties 
that belong to the Globe class. They have respectively a bright yellow 
and pure white tender skin, snow-white, tender flesh and mild flavor. 
They are among the best keepers. 

Gold Seal, from Landreth, is an early variety, resembling Extra Early 

Red, except in color, which is a bright yellow. A desirable early sort. 
. Golden, from Landreth. This is a very round variety, rich in color, 
much like the Danvers, but larger, harder and a better keeper. This 
seems to be a desirable acquisition for the market gardener’s list or 
as a domestic variety. . 
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Italian, from Ferry & Co. The white Italian onions embrace several 
varieties, viz.: Marzajola, Queen, Rocca, Silver King and Portugal, all 
baing of good size, pure white, tender and good flavor. 

These varieties, if sown thickly, produce fine pickling onions; but if 
sown very early in hot-beds, or under glass, and then transplanted, they 
will grow into large, delicious flavored bulbs. | 

Prizetaker. D.M. Ferry & Co. One of the standard varieties that 
neds no description. 

The outside skin is rich purplish yellow; flesh, very white, tender and 
mild flavored; solid and a good keeper. 

This is one of the best varieties for starting under glass and transplant- 
iag; much work in that line was done this season with satisfactory results. 

Prizewinner, from D. M. Ferry, is an exact duplicate of Prizetaker, 
except in color, which is a pure white. 

Every gardener should grow one of these varieties. 

Silverskin, Round White, from D. M. Ferry, is a valuable early sort, as 
it grows very rapidly, and is extensively used for bunching. 

It is very white, firm, crisp and mild flavored. 

Strasburg, from Landreth. This leading yellow variety is globe shaped 
and of medium size, with a thin skin, and very tender, mild flavored flesh. 

Wethersfield, from D. M. Ferry. Among the red onions this is the 
variety most commonly grown. It is very prolific, large, and considerably 
flattened; flesh, purplish white, fine grain, crisp and tender, but not as 
mild flavored as some others. A good keeper and shipper. 

Yellow Dutch, from D. M. Ferry is nearly identical with Yellow Dan- 
vers, but is a little later. A good grower and shipper. 

Zittan Giant, from Ferry, is a very large, yellow onion of superior 
quality. 


PEAS, 1896. 


The thirty-four varieties of peas grown this year included several of the 
older standard sorts, and the new ones sent out as novelties by the differ- 
ent seedsmen. 

The object was not to see how many varieties could be grown, but to 
determine which are of superior merit, and if any of the new sorts are 
some old varieties renamed, thus aiding the grower in selecting only 
desirable kinds. 

The seed was sown April twenty-seventh, in double rows, the drills 
b3ing four inches deep, and twelve feet long, using about one seed to each 
two inches, or one hundred and forty-four for each variety. 

Heavy rains followed immediately, and packed the soil, preventing many 
of the sprouts from coming up and causing others to rot. 

The varieties Crown Prince, New Life, Nott’s Excelsior, Renown, Nott’s 
No. 961, and Telephone seemed to be most injured, and showed the 
smallest per cent of seeds germinated. 

The rains which followed during the season afforded an abundant supply 
of moisture and a good crop was grown. 

The Alaska reached edible maturity June 13, thus being the earliest 
variety. 

Peas may be divided into seven distinct classes, as follows, viz.: 
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Cuass I.—Plants tall, exceeding four feet; seeds white or cream colored; 
pods curved. 

Black-eyed Marrowfat. Plants four to five feet high, branching at base 
but very slender. Foliage dark green, stipules large; pods light green, 
strictly canoe shaped, and blunt at apex, containing six to seven spherical 
moderately sweet peas; very similar to the old White Marrowfat, but differ- 
ing in having acurved pod, and a round, dark brown spot on that part of 
the seed called the hilum; a little later coming to maturity. 

900 to 1. A new variety put out by Landreth, with vines four to five 
feet high; foliage light green; stipules large; pods slightly curved and 
very pointed at apex; small in size but containing seven to eight very 
plump, round peas, with a sweet, rich flavor. It promises to be a valuable 
variety. 

Cuass II.—Plants tall, exceeding four feet; white or cream-colored 
seeds, curved pods. 

Champion of England, a true type of this class, is one of the oldest 
varieties, and is extensively grown for late commercial and domestic pur- 
poses. 

Giant-poddea Marrowfat. A new variety sent out by Johnson & 
Stokes this season. Plants three and one-half to six feet high, branching 
at base, with stout stems; foliage dark green; pods dark green, large, 
broad, straight, blunt at apex, and three to four inches in length; peas 
large, round, flattened a little when old; sweet; generally six to eight in 
each pod; season late; quality fine. It mildewed badly or would be con- 
sidered equal to Champion of England. 

Telegraph and Telephone are two varieties that belong to this class. 
They are very similar, and differ from Champion of England in being 
shorter and several days earlier. 

The pods are large and plump, containing five to eleven sweet, highly 
flavored peas. They are excellent medium late, wrinkled sorts. 

Cuass III —Half dwarf varieties, two to four feet high. Peas smooth 
or slightly indented; white or cream colored; pods straight, or nearly so. 
- Ferry’s Hxutra Early is a good type of this class, and is nearly iden- 
tical with the old variety Daniel O’ Rourke. 

The vines are two to three feet high, and are quite vigorous and pro- 
ductive. Foliage dark; pods dark, good size, broad, blunt at apex, usually 
five to six plump, round, sweet peas in each. 

In quality this variety equaled Daniel O’Rourke, but did not show 
quite as large a per cent of peas. 

Eugenie. Introduced by Landreth. Vines three to four feet high; 
foliage dark; very prolific; pods medium size, light colored and canoe 
shaped; peas four to eight in each pod, sweet and tender. Would not 
recommend it as a commercial variety, fearing that it would not endure a 
drouth, as the vines are very spindling. 

Horsford’s Market Garden, from Ferry, and Market Gardener’s Second 
Early, from Johnson & Stokes, are almost identical with Bliss Everbear- 
ing, differing only in having larger and darker-colored vines. The vines 
are two and one-half to three feet high and very productive. Foliage very 
dark. Pods straight, plump, smooth, blunt at apex. Peas, round, sweet, 
tender, and four to seven per pod. A good variety for second early. 

New Life.—A new variety from Gregory. Vines two and one-half feet 
high, strong growers; foliage, dark green; very prolific. Pods long, straight 
and broad, containing from five to eight sweet-flavored peas. This variety 
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and Shropshire Hero resemble an Improved Stratagem and are desirable 
acquisitions to a gardener’s list for second early. They are very productive 
and of superior quality. 

Cuass IV.—One-half dwarf; seeds blue or bluish-white; pods straight. 

Dwarf Sugar, recommended by Landreth, is the sole representative of 
this class. Vines strong, vigorous growers, two to two and one-half feet 
high. Foliage, light green; pods, long, straight, blunt at apex, with 
indentations marking the location of peas. Peas, very sweet, averaging 
six to ten per pod. The pods are edible and are used the same as string 
beans. A very promising variety, prolific and of high quality, 

Crass V.—Vines half dwarf; seeds green, bluish-green, white and cream 
colored; seeds shriveled. Type, Alaska. 

Alaska. From D. M. Ferry. Vines, two and one-half feet high, 
vigorous, strong growers. Pods, good-sized, containing four to seven large, 
sweet peas. The Alaska is very prolific and reached edible maturity 
several days in advance of Daniel O’Rourke and other early sorts. 

Crown Prince. <A variety introduced by Johnson & Stokes. Vines two 
to three feet high, foliage dark green. Vigorous growers, very prolific, in 
- pods containing four to seven large, plump, sugary peas. This promised 
to be equal to Alaska but did not mature quite as evenly. 

Daisy. Sent out by J. J.H. Gregory. Very few seeds germinated. Vines 
strong and vigorous, with dark green foliage. Pods large, plump, smooth, 

containing six to ten sweet, tender peas. It matured all its pods on the 
same day. 

Echo Baie ornate by W. A. Burpee. Vines two to three feet high; 
foliage very dark green; pods long, broad,some glaucous. Peas large, oval 
to spherical, tender and sweet, averaging six to seven per pod. EKcho 
resembles Daisy, and they promise to be two valuable early sorts. 

Bliss’ Everbearing at one time wasa leading variety but is now excelled 
by Alaska and other new sorts. 

Hancock. Sent out by Gregory, and Rural New Yorker, from D. M. 
Ferry, were so nearly alike that no marked ditference could be detected. 
Vines two to three feet high; foliage dark green; pods medium size, con- 
taining five to six peas, of fair flavor and texture, but inferior to Alaska 
and several other kinds. 

Renown. Introduced by Burpee. Vines two to three feet high; vigor- 
ous, and dark green in color. Pods large, three to four inches long, slightly 
curved; peas plump, tender, sweet, averaging four to seven in each pod. 
It is well worth further trial. 

Shropshire Hero, from Gregory, and Stratagem, from D. M. Ferry, are 
old varieties closely resembling each other, except that Hero is a little 
earlier. They are vigorous and “prolific bearers of good flavored peas. 

Crass VI. Vines dwarf, one-half to two feet high, seeds green, bluish 
green, or cream colored; seeds much shriveled; pods straight, or nearly so. 

Notts Hxcelsior, Received from D. M. Ferry. This is a true type of 
the dwarf varieties. Vines nine to twelve inches high; vigorous, strong 
growers; foliage dark green; pods large, straight, and blunt at apex; peas 
plump, tender, very rich, averaging six to eight i in a pod. 

Notts 961. Originated by Nott in 1895. “The only difference between 
this variety and Excelsior is that it is a few days later and more productive, 
making it a valuable addition to the list of dwarf varieties. The quality is 
superior, not excelled in the earlier sorts. 


EXPERIMENT STATION BULLETINS 359 


Advancer. From D. M. Ferry. A variety growing a little taller than 
Excelsior, and two or three days later. Vines are dark green and vigorous 
in growth; not very prolific, but the peas are sweet, tender, and of fine 
form. 

— McLean’s Gem and Premium Gem, both from D. M. Ferry, seemed to 
be much alike. Vines one to two feet high, vigorous and spreading; foliage 
dark green; pods light colored, two to three inches long, blunt at apex, 
containing six to seven plump, tender, sweet peas. The Gems stand fore- 
most as second early varieties. 

+. Tom Thumb Dwarf and Tom Thumb Early, from Ferry, are varieties 
appearing to be improvements on King of the Dwarfs. Vines eight inches 
high; vigorous growers; foliage dark green; pods straight, blunt, contain- 
ing three to seven peas of superior quality. The only difference between 
the two sorts is that the Early seemed to be more prolific. Both are good 
verieties of this type, but not as prolific or of as fine quality as Excelsior. 

Crass VII.—Edible podded varieties: 7 

French Sugar. One of Landreth’s new varieties. The plants are 
very strong, about four feet high, branching at the base. Foliage light 
green; pods, broad, long, blunt at apex and slightly indented between the 
seeds; each$containing from four to eight round, plump, sweet peas. 

Melting Sugar. Sent out by Ferry. Vines strong, vigorous growers, 
with dark foliage and light-green pods; pods broad, blunt at apex and 
short, containing only four to six sweet-flavored, tender peas. 
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PEAS,—LIST OF VARIETIES. 
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POTATOES. 


One hundred and sixty-five varieties of potatoes were experimented with 
during the past season, including forty-eight new sorts sent out by leading 
seedsmen. The balance are some of the standard varieties that have been 
grown several years. 

A few of the chemical fertilizers were used and some work was done 
along the line of irrigation; but owing to the excessive rains the results 
were such that no comparison could be made. 

The land used for the early varieties is located near the northwest cor- 
ner of the vegetable garden; it is a sand loam with a subsoil composed of 
clay mixed with a large per cent of quicksand. 
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Vines were grown on the ground last season and after they were removed 
it was heavily manured with fine compost, and plowed. 

Early in the spring the ground was plowed and well worked with roller 
and Acme harrow, until, at the date of planting (May 16), it was a very 
firm, mellow seed bed. 

The ground was marked with furrows three and one-half feet apart, and 
each variety was given forty feet of space in the row; two pounds of seed 
were taken for each sort and cut into forty pieces; one piece was used for 
each hill, making them twelve inches apart. 

The seed was dropped by hand with the eye up, and covered about four 
inches. 

After planting, the ground was rolled and on the fourth day it was 
worked with Breed’s weeder, which loosened the crust and prevented the 
growth of any weeds. 

This weeder was used once each week until the plants were from five to 
six inches in height, after which the Planet Jr. cultivator was used weekly 
or after every rain, until the vines covered the ground. Shallow cultiva- 
tion was strictly adhered to, keeping the ground as level as possible. 

The plot for the late varieties is located in the northeast corner of the 
vegetable garden, where the soil is much stronger in vegetable humus, and 
has a sand loam mixed with clay for a subsoil, which makes it more fertile 
than the soil in which the early varieties were grown. The preceding crop 
was potatoes, and the ground was treated the same as for the early sorts, 
and planted June second. 

The same amount of seed, two pounds, was cut into twenty-five pieces, 
and given forty feet of space. 

The planting and cultivating was conducted the same as with the early 
varieties, 

The table of variety tests shows the results. The new varieties grown 
in the test this year were obtained from the following parties: 

Peter Henderson & Co., 35-37 Cortland St., N. ¥.— Uncle Sam and a 
variety numbered 241. 

Currie Brothers, Milwaukee, Wis.—Lakeside Champion, Snowflake Jr., 
Milwaukee. 

B. W. Steere, Carthage, Ind.—EHarly Pinkeye, Extra Karly Six Weeks 
Market. 

W. H. Maule, Philadelphia, Pa.—Maule’s Early Thoroughbred. 

Edwin F. Dibble Seed Co., Honeoye Falls, N. ¥.—Rose No. 9, Honeoye 
Rose. 

John A. Salzer, Lacrosse, Wis.—Inability, Champion of the World. 

Johnson & Stokes, Philadelphia, Pa.—Pride of the South, Table King. 

A. E. Manum, Bristol, Vermont.—Enormous. 

Herrick Seed Co., Rochester, N. Y.—Peachblow Seedling. 

Geo. W. P. Jerrard Co., Caribou, Maine.—Country Gentleman. 

J. M. Fluke, Nankin, Ohio.— Wise Seedling. 

L. L. Olds, Clinton, Wis.—Vigorosa. 

Fred E. Young, Rochester, N. Y.—King of Roses, Early Bell, Fottler’s 
Peachblow. 

Matthew Crawford, Cuyahoga Falls, Ohio.—Flagle. 

E. H. Vick, Rochester, N. Y.—Puritan, Vick’s Karly Excelsior, Napoleon, 
Good News, Vick’s Abundance, Izish Cobbler, Stump the World. 

M. A. Crawford, Attica, Mich.—Michigan Beauty, Queen of the Field. 
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E. G. Saxton, Springport, Mich.—Vick’s Early Pride, Orphans, Quick 
Crop, Vick’s Harvest Queen, Maggie Murphy, Farmer’s Alliance, Rutland 
Rose, Sure Crop, White Mountain, American Beauty. 


SUMMARY OF PROMISING VARIETIES. 


The varieties that should rank among the standard sorts are mentioned 
in the following lists. Those marked with the star (*) grew in soil that 
lacked in fertility as compared with the late plot; which, together with the 
fact that the early varieties are lighter yielders, explains the reason of the 
noticeable difference in the output. 


Early Varieties. 


The varieties maturing first, and giving the largest yields, per acre, were 
Irish Cobbler (193.37 bu.) and Early Pride* (155.5 bu.), while Early 
Michigan* (155.8 bu.), Early Norther* (133 bu.), Early Pinkeye* (142.5 
bu.), Early Walton* (150.31 bu.), Early Woodbury* (145.1 bu.), and 
Quick Crop,* with a yield of (184.76 bu.), were nearly as productive. 


Medium Early. 


Rose No. 9* (171.05 bu.), Early Bell* (145.13 bu.), are very promising 
medium sorts, and were closely followed by two varieties, Good News* 
(132.07 bu.) and Acme* (132.17 bu.), which are equal in quality and nearly 
as productive. 


Medium Late. 


Livingston Banner (425.03 bu.), Country Gentleman (388.75 bu.), 
Wise’s Seedling (357.64 bu.), Napoleon (342.1 bu.), Lakeside Champion 
(336.91 bu.),- Rutland Rose (331.73 bu.), and Inability (316.18 bu.), 
Rural New Yorker No. 2 (362.83 bu.), Supplanter (321.36 bu.), Troy 
Seedling (326.55 bu.), and Vanguard (383.56bu.), comprises the list of the 
medium late varieties. 


Late Varieties. 


Among the late sorts the heaviest yielders were, Enormous (502.78 bu.), 
and Champion of the World (425.03 bu.), but Fottler’s Peachblow, yield- 
ing 352.46 bushels, Maggie Murphy (383.56 bu. ), Carman No. 3 (300.63 bu.), 
Cayuga, (393.93 bu.), Great Divide (363.93 bu.), Hicks 22 (399.1 bu.), 
Hicks 101 (347.28 bu.), White Manhattan (404.3 bu.), White Prize (878.38 
bu.), and World’s Fair (336.91 bu.), are varieties of much merit. There are 
many other varieties that have been grown for several years and are 
reliable, notes and descriptions of which may be found in the previous 
bulletins. 
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TEST OF VARIETIES, 


1896, 


[Varieties marked with * were planted in the early plot.] 


Date 
Variety. of 

ripening. 
Abundance =... ..-22- ==. .=-: Sept. 22- 
*Acme (Allen) _-...-...------ oe a hy 
+Acme) (Dep't) - 2222-22 ae: ab BP 
SAGirondne=20- ea! FS) 0H 
Alexander Prolific_...._.._-. Oct. 10. 
SA piney i Ses cee ee Ee Sept, 15 
American Beauty-__-_--------- et. 10_ 
American Wonder----_..----- hae ot | 
*Beaauty of Hebron ________-. Sept. 20_ 
PIN Vere. = = eee Oct. 20- 
*Bovee'’s Seedling -.._..----. Sept. 5. 
Breck s Cnance___-__-..--.-. Oct. 5. 
*Carman No. 1 (Dep’t) --_---. Sept. 30- 
Carman No. 8 (Dep’t).--.-..| Oct. 20- 


Carman No. 3(Hammond)-_-| ‘' 20- 
Cayuga. ~ Dea ae» ae: 
ihainpion ‘of the World____- dU tr te 
POL OBA=5. coo =— ee _..| Sept. 15- 
*Columbian Rose Oct. 20_ 
Colorado Peachblow __-.---- 55:5 ~205 
Country Gentleman _______-. nS? 
Crown Jewell 2 
*Cyclone __--- 
Drouth Proof- 
+HarlspBell).-2 .2=2250 coh eeee 
*Harly Excelsior._-..-.-.-_-- Se 26. 
+Harly Fortune ___. .--.ce 225. ee 10! 
*Karly Market .......--..-_-- is 8. 
*Early Mayflowor-_------_--. Ls hy) ts 38 
*Hariy Michigan (Dep’t)-_-..| ‘ ) 
_*Early Mich. (Hammond).--| ‘‘ 10. 
*Harly Minnesota ___ -----. LE ie 
*Hariy Norther (Dep’t)-_-_--. aie ae. ie 
*Early Norther (Allen) -----. oa 102 
*Early Norther (Hammond)_| ‘' = 12. 
PMarlyiOniO ts: ous sae oe a ue 
-Marly-Oxtora. 226. sss ome ae) 1 
*EKarly Peachblow --__-------. ee 
+Early Peterson ____.-_------ sis 720! 
+HMarly Pinkeye _._..----.---. i ey) 
*Harly Puritan -..---...--.. oe) am? 
*Harly Pride________- by Ve 
*EKarly Six Weeks Market___| Aug. 25- 
*Harly Thoroughbred ___- .__- Sept. 10_ 
*Warly, Walton) eo. o=s---- $3 S102 
*Early Wisconsin______-.__-- oe) RSs 
*Early Woodbury--_-.--..----. ary BBs 
ie linnetes ae a =e wOOe 
Mnormons 22262-5222. = _=.. | Oct. 2282 
Farmers’ Alliance__-___...--. see 2b 
itliagkebic-oe oe oes sy ope 
1 LS OUEST ee es oe Mees 
Fottler’s Peachblow--_-_----. bh Pe Ps) 
Se raemAan a-tee cee. meek, Sept, 20_ 
7) 28 J 
Oct. 25_ 
tad 20_ 
Sept. 20_ 
Oct. 25. 


Yield. 


Bushels | Bushels 


per acre.|per acre. 
Large. Small. 
248.8 36,28 
132,17 31.1 
109 38 
134.78 81.1 
295.45 41.46 
44,05 18.14 
243.61 51.82 
25.91 10.36 
176.22 38.87 
97.75 41.46 
82.88 44,05 
119.21 81.1 
124.6 12.95 
800.63 25.91 
207.33 20.73 
393.93 72.56 
425.03 25,91 
46.65 25.91 
46.65 86.28 
134.76 §1.82 
888.75 67.38 
176.28 20.78 
88.11 33.59 
248.8 46.65 
145.18 25.91 
103.66 41.46 
88.11 38.69 
57.01 36.28 
80.34 25.91 
145.13 33.69 
186.6 36.28 
77.75 26.91 
95.48 12.95 
165.86 26.91 
134.76 41.46 
108.85 81.1 
88,11 31.1 
129,25 10,36 
111.44 20.73 
142,54 15.55 
28.5 12.95 
155.5 20.73 
81.1 5.18 
101.07 8L.1 
150.31 15.55 
93.3 2.59 
145,18 46.65 
25.91 10.36 
502.78 36.28 
258.98 20.73 
207.88 36.28 
238.48 31.1 
852.46 41.46 
108,85 12.95 
111,44 12.95 
259.16 62.2 
31.1 10.36 
182,17 10.36 
15.55 5.18 


Bushels 


per acre. 


Total 


Total Roa General 


yield. e 
1895, 1805, 1896,| #Verace. 
275 | 218.5 | 165.66 
"959.25 | 298.08 | 234.49 
277.25 | 169.72} 139.86 
SP on ES A ee 
151 183.04 | 166.51 
179.5 149.35 | 148,24 
264. 195 71ers 
AEG!O5 |) 2818478) (Roane ene 
244.5 191.02 | 188.68 
SRO\OR. | S08 9. oe ee 
277.75 | 872.12 | 222.69 
ee TOR st cee 
252.75 | 167.84 | 220,42 
"488" |" 192.38 | 189 44 
268.5 194.1 181.4 
242 68:72, |nec anaes J 
aioe |” cee Dia: an ara omit 
ee 2O0.75 |. | 200,99) sat) cee 
Pea |) Ais :8e aw desea. 
287 199.16 | 189.08 
"487 | "153-10 | 155.15 
333.5 286.72) | ees alee 


826.75 | 196.8 |._-------- 
277 186.44 99.97 
Bats Cy a aie 2-0 em Oe 
396 819.8 208.52 
"870° | 245.9 | 191.04 
343.5 Paci ll Vee ot 
ha: es ee 163.48 | 168.69 
~ 230,75 103.74 158.15 
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Averaged. 
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‘TEST OF VARIETIES.—ConrTINvED. 


Variety. 


iarveah) Wing) 2 23.22 ees 
Harvest Queen__......--.---. 
Heavy Weight: -..2.. 28223: 


Hicks? Nor! (jibe a eae 
*Hicks’ No, 81 
Hicks’ No. 101 


*Honeoye Rose 
Illinois Queen 
iva bilityeee ee eases 
Trib Wobbler sees 2 i 
Irish Daisy 


*June Eating 
King of the Earlies_________. 
*King of the Roses 


Lakeside Champion_ -_..___- 
Lazell’s Seedling 
*Lightning Express_-_______-. 
Livingston’s Banner._______. 
Maggie Murphy_-_-_._-_._._--. 


Mammoth Pearl ©-2)-—.-=2.2> 
Main'Crop Nos18 2222. Ft 
*Milwaukee (Dep’t) 
*Milwaukee (Currie) 
Michigan Beauty 


Money Maker 
Mulla 


Muskrat Choice-- 
Napoleon 2222 ase eee suse ee aes 
NorthiPole ss se a ae 


Northern’ Spy = s222)2-25--- 
O. K. Mammoth 
4On op 2222222 
One Handeatrolla oe ee 
Oregon Pearls er. 


*Orphans (Dep’t) 
*Orphans ySextan) 
Paris es Ae eres 
Parker’s Market.__-.__-.___- 
Parksnegion.-.-2 = 22. ass ss 


Peachblow Seedling. _______- 
-PearVotiSavoy-.2-2--— 252-5" 
Potato, from Cordley_-_______ 
*Potato, from Peck___.____- 

President Lincoln__________. 


Jeet ee ee ae 
iPrizetakeries= icon sscese <2 
*Queen of the Field ______._- 
Queen’ of Paris- 2-2 2---2..-- 


Queen of the White House__- 
*Quick C 
*Reed’s 86 


ftaeal N. Yorker, No. 2 (D’pt) 


Date 
of 
ripening. 


Yield. 
| 
Bushels | Bushels | Bushels 
per. acre.|/per acre./per acre. 
Large. | Small. Total. 
336.93 12.95 849.88 
46.65 12.95 59.6 
243.61 | 20.73 264,34 
295.45 46.65 342.10 
134.76 36.28 171.04 
101.07 23,32 124.39 
399.1 67.38 466,48 
67.88 10.36 77.74 
119.21 20.77 139.98 
347,28 28.5 875,78 
77.75 10.36 88.11 
88.11 7.77 95.88 
316.18 20.78 336.91 
193.37 15.55 208.9 
20.78 7.77 28.5 
46.65 28.5 75.15 
160.68 28.5 189.18 
93.3 10.36 103.66 
77.75 | 10.36 88.11 
124.6 36.28 160.88 
336.91 46.65 883.56 
181,41 25.91 207.32 
158.09 10.36 168.45 
425.08 2.59 427.62 
383.56 25.91 409.47 
155.5 81.1 186.6 
800.63 81.1 831.73 
93.8 15,55 108.85 
93.3 10.86 103.66 
95.89 23.85 119.24 
207.33 36.28 243.61 
139,95 28.5 168.45 
20.78 5.18 25.91 
842.1 88.11 430.21 
95.89 23.32 119.21 
259.16 15.55 274,71 
285.08 3L1 316.18 
93.3 10.86 103.66 
41.46 5.18 46.64 
285.08 28.32 808.40 
132,17 10.36 142.53 
119,21 15.55 134.76 
46.65 36.28 82.93 
161.11 15.55 206.66 
264.85 15.55 279.9 
409.48 25.91 485.39 
103.66 20.78 124.39 
176.23 31.1 207.33 
41.46 10.36 51.82 
228.08 31.1 259.16 
41.46 15.55 57.01 
290.26 36.28 326.54 
109.96 7.77 117.73 
41.46 10.86 51.82 
303,22 67.38 370.6 
176.23 20.78 196.96 
134.76 25.91 160.6 
119.21 20.78 189.94 
51.83 7.77 59.6 
36.29 10.36 46.65 
362.83 41.46 404,29 


Average 


: F General 
yield, yield. 
71895. 1895, 1896.) #Vrase- 
294.5 311.19 257.01 
228 148.8 199.93 
329.25 296.79) || 22 eee 
"270 | -220.52 | :127.95 
366.75 245.57 199.07 
452 459,24 249.49 
278.5 175.62 190.99 
306.75 223.86 201.79 
345.5 360,64 258.95 
paige. ° | en 114.94 |” 140.87 
"365.5 | 107.5 | 105 
210.5 142.82 141.88 
808.75 248.96 216.42 
257.6 180,58 195.23 
205.5 1463") |e 
"468.5 | 187.91 | 253.08 
290 229,22 201.65 
269.75 228,17 184.77 
190 260.86 210.57 
310 209,42 178.5 
245,25 244,43 asta ee 
188.5 175.97 161.49 
240 132.95 121.97 
“320° | 219.6 | 170.9 
"375.25 | 345.71 [> 214.57 
893.25 248.45 187.78 
192.5 124.57 121.93 
336.75 $22::57 | = 22s 
345 248.16 iio ae 
"383.5 | 293.21 | 187.88 
229.5 218.08: | occsene 
876.5 328.2 254.47 
"366.5 | 245.44 | 187.87 
“ea oon 240.08 | 225.77 
"9065 |" 986.63 | sae 
826.5 222,11 193.52 
“934 | 802.8 | 245.54 
841.25 269.1. 13 
“) 160 .| 14D 97a 
218.5 139 129.3 
293.5 169.87 128,25 
204.75 304.62 196.18 


Number of years. 
Averaged 
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TEST OF VARIETIES.—ConoLupeEn. 


2 
Yield. S 
; Dat Total | A ad 
ate = | ————________ ota verage 
Variety. a OL yield. yiela. | General) O€ 
ripening.| Bushels | Bushels | Bushels | 1895. /1895, 1896,| #V°T86°- | oF 
per acre.|per acre.|per acre. ge 
Large. Small, Total. os 
BaNe ve No: 2. @Ham:)) 2222 Oct 12 404.3 77.75 LSPA al ee seen See Meet (a Se Se been oe 1 
Rochester Favorite ___--__-- aia 112 202.33 20.73 228.06 208 215.53 206.18 8 
Rage NO. g oes 2. to.) Sept. 20. 171.05 10.36 AOULETS (CX aE See eae SE Pee hh ee eG 1 
*Rose Standish.___._____.___- Oct. 10_ 145.18 31.1 h I7GPy-B sd (coe Don | RR ree | Se ee ee | 
Butland) Rose ..:-- 222-22. * i ia 331.73 67.38 SOUTER ae eee | Fe E ees PA CS Ta eae 1 
*Seneca Beauty ....-..--.-.--- Sept. 20_ 114.03 25.91 189.94 293.75 216.84 202.34 3 
SS Sipiinleee sos 5. . - tae eee 106.25 23.32 B20 109) |e Ses Re ey ee ee 1 
SNe William — 5225 ee oe 98.48 5.18 103.66 228,25 165.95 168.41 3 
*Snowflake Jr. (Currie)_-___. ve 20. 145.13 10.36 15D :40F |e = eee een eel Lele See 1 
*Snowflake Jr. (Dep’t) __---- i 205 93.3 15.55 108.85 250 179,42 189.61 3 
Nomierset 22... 22 oe es Oct. 2. 62.2 7.77 69.97 204 TSG. OS ese. at 2 
Stanley sce 22. 2. ee Se 205.45 51.83 847,28 121.66 234,47 211,05 5 
<Ntatesman s+. 52.2 5 eee © ise 88.11 2.85 90.96 236.5 163.73 137.98 3 
Storrs’ Seedling..___________- Sapt. 28. 81.1 10.36 41.46 118.5 79.98 109.98 5 
SSE ees ks ae ee oe OOF 124,4 20.78 145.18 434,25 289.69 252.16 7 
Sapplanter:¢: ..:)..2- 4200" Oct. 5. 321.36 20.78 342.09 192 267.04 217.01 6 
STabip ing) o25 1). ees Sept. 25_ 142,54 18,14 160.68" | 22" Soe ere eee i Pe 1 
lelseraphe: 6 eee Oct. 1. 72.56 41.46 by eee SM | Ee ORS ee eee i 
POO DHONG= = o2) 22552 cecn soe Sept. 18. 67.38 36.28 103.66 240.25 171.95 287.04 4 
Troy SAooGlng sa) ne ee Oct. 10. 326.55 20.73 347.28 252.5 299.89 208.45 5 
Bucle Sam=< st. 2. 2.5 ee fs ile 103.66 25.91 129.59" |); 3. ee a ee 1 
py eS Ue | Bepte abe)! “e586 ¢ie.bb|% 181.41" fo) pe ee ee 1 
SVAN PUATEN 28s ee wee oA. 383.56 15.55 399.11 245 322.05 265.87 3 
ManlOrnami= >. 2). a eae Oct. 2. 134.76 10.36 145.12 262 ps 5 ban eee ee 2 
VAM RNA se 222. ee ae Sept. 1. 72.56 25.91 98.47 300 199.23 164,11 4 
Vick’s Champion ____-___.___- cone 80). 62.2 15.56 77.75 213.5 145.62 174.55 5 
Vick’s Harvest Queen...:___.| Oct. 1- 295.45 46.65 $42.16 | ee eee 1 
Wictor! Rosete: 2220.5 se : J 181.41 31.1 212.51 815.5 3 
SV inorosa th. 8 ee a 103.66 20.73 12450 |e i 
Watson Seedling.____._.____- 10 207,33 46.65 253.98 162 6 
Wibite Gomes... 5-2 1 295.45 25.91 321.36 290 2 
*White Lily. ____ f 77,75 20.73 98.48 205 2 
White Manhattan S c 404.3 36.28 440.58 294.5 2 
White Mountain -__ ee 51.83 10.36 G2i19') Pree tee a Ee a! Tos Pa 1 
Wihite Priggeso0. coco. soscee 10 378.88 54.42 432.8 263 3 
Wilson's First Choice _______ aed V1) 222,88 41.46 878.37 315 "2 
Wise’s Seedlirg_______ 105 857.64 25.91 $83.50" |2 See ea ee pie ee 1 
World’s Fair. ae Bea Os 336.91 41.46 378.37 313.25 345.81 285.46 4 
Woodbury White ______.____- a Ls 134.76 25.91 160.67 319.25 234.96 238.91 4- 
Wolverine Baauty-.2-..---...|| 9%" 102 129.58 28.5 158.08 216.5 187.29 178.08 
Unknown (from Uoper Pen.)| ‘ 25. 362.83 7.77 S106.” Pace meee. |e ee ee eee eeae 
*Unknown(from U.S. Dapt.)| Sept. 17_ 93.3 10.36 103:60) 2-5 eee ae a: | ae ee 
*Stump the World_-_________- oe a 67.38 18.14 SO52" | soe: he ae ee eee 


NOTES ON VARIETIES. 


Abundance.—One of the new medium late sorts, very productive. Size, 
medium to large; shape, oblong, flattened; eyes, large, shallow and open, 
with a pink tint around the sprout centers; skin, smooth, with a slight 
russet appearance; flesh, very firm, white and dry. Promises to be a 
valuable variety. : 

Adirondac,—Size, medium to large; shapes, flat oblong; eyes, of medium 
depth, open and white; skin, white, smooth, with a very fine russet grain 
and a few small, white specks on the surface; flesh, of medium texture, a 
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little spongy, and cream tinted. A good yielder, growing very compactly 
in the bill. Vines, very strong and vigorous. 

American Beauty.—This new variety is a strong grower and a produc- 
tive late sort. Size, large; shape, oblong, somewhat flattened; eyes of 
medium depth, white and not numerous; flesh, pure white, firm and of 
good texture. This variety has the characteristics of a superior potato and 
is worthy of further trial. 

Champion of the World.—Size, large, irregular, oblong in shape; eyes 
of medium depth, broad and open; skin, dark, coarse, russet; flesh, a little 
spongy and cream tinted. 

Country Gentleman.—A very productive new variety. Size, medium to 
large; shape, oval to oblong, slightly flattened; eyes, broad, shallow and 
pink tinted; skin, russet, white, streaked with pink; flesh, firm, dry, light 
cream colored. Season, late. It bas few superiors. 

Early Bell—One of the promising new varieties. Size, medium; shape, 
oval and slightly flattened; eyes, broad, shallow, partly closed, white; skin, 
white, covered with light colored specks; flesh, dry, solid, firm, of fine tex- 
ture and very white. 

Early Excelsior.—Size, medium to large; shape, oblong, flattened; eyes, 
broad, open, shallow, on body, but of medium depth on the seed end; skin, 
pink tinted, with fine russet appearance; flesh, dry, white, fine grained. 
A very promising new sort. 

Early Market.—One of the varieties extensively advertised. Size, 
medium; shape, short, oval to round; eyes, shallow, broad, white; skin, 
light russet, netted; flesh, dry, white, firm, fine texture. A variety said to 
be earlier than the Ohio, but it was a week later this year, and it does not 
promise to be a heavy yielder. 

Early Pinkeye.—A variety of recent introduction. Size, medium to 
large; shape, flat, oblong, a little irregular; eyes, shallow, broad, partly 
closed, pink tinted; skin, smooth, light pink; flesh, dry, firm, and white. 
Seems to be worthy of further trial, as it is very attractive in appearance. 

Karly Puritan —tThis is a valuable early variety on account of its high 
quality. The tubers are long and pure white, which makes them very 
attractive. Eyes are very shallow, and the tuber is quite smooth; flesh, 
white, very dry and starchy, equal to the old variety, Snowflake, which 
had no superior in quality. 

Early Pride.—A very strong growing variety, and considering its earli- 
ness, one of the most productive. The tubers are medium to large in size, 
smooth, having but few shallow, pink eyes, coming even with the surface. 
The flesh is very white, dry and firm, giving it points of superiority that. 
makes it worthy of further trial. 

Early Thoroughbred.—One of the new varieties strongly resembling 
the original Early Rose, equaling it in every respect. Tubers large, long 
oblong, very regular and slightly flattened. The eyes are of the Rose 
type, deep, numerous and pink colored, set in a smooth, clear pink and 
white skin. The flesh is very dry, firm, and of fine texture. Considering 
productiveness and quality it is a valuable variety for market or home 
use. 

Enormous.—This gave the largest yield of any of the varieties, but was 
inclined to grow rough, which was probably caused by the wet, warm 
weather encouraging a new growth. Size, large, with small per cent of 
unmarketable potatoes. Shape, long oblong, rather irregular; eyes, 
numerous, deep, broad and open; skin, white with fine russet markings. 
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The flesh is very white, dry, solid and of firm texture. It promises to be 
a good keeper, and this, taken together with the productiveness, makes it 
a valuable acquisition. 

Farmers’ Alliance.—One of the new sorts of the Rose class, but the 
vines have a stronger growth. The characteristics of the tuber are about 
the same as those of the Late Rose. A good yielder and worthy of further 
trial. 

Flagle—aA very large growing new sort with a bright pink, netted skin. 
Shape, flat oblong; eyes, deep, broad, with lip projecting over center of 
eye. Flesh very firm, dry and white. Will be given further trial. 

Fottler’s Peachblow.—It appears to be similar to the original Peach- 
blow, and without superior qualities sufficient to enable it to supersede it. 
A large yielder of rough, irregular tubers, with dry, white, solid flesh. 

Good News.—A round, oval shaped variety, with medium sized shallow 
eyes tinted with pink; skin, white, specked with light dots; flesh, of good 
color and fine texture, Quite attractive and medium in productiveness. 

Honeoye Fose.—A seedling of the Victor Rose, running back to the 
original Early Rose for its parentage. The tubers average larger than the 
Early Rose, and are more oblong in shape. Eyes, broad, open, rather 
deep set, shading from pink to deep red color; skin, pale pink and finely 
netted. The flesh is white, firm and dry. Owing to its being as early as 
the Early Rose, and of better shape, it is bound to bea valuable new 
variety. 

Inability.—Tubers of medium size; oblong and irregular in shape; eyes, 
deep, open, few in number; skin, white, smooth, specked with small light 
dots; flesh, white, a little spongy. 

Irish Cobbler.—A new early variety, for which great claims are made. 
In shape it resembles the Early Ohio. The skin is of a creamy white tint, 
slightly netted; eyes, strong, well developed, but slightly depressed; flesh, 
white, firm, and when cooked very floury. It ripens about the same time 
as the Ohio, but is much more productive. 

King of the Roses.—One of the new, oblong, Rose varieties of consider- 
able promise. The tubers are regular in shape, of medium size, with a 
clear pink skin. Eyes, broad, nearly closed, and of average depth. The 
firm, dry, fine textured flesh makes it a desirable table sort, and it seems 
destined to be a valuable addition in the Rose growing localities. 

Lakeside Champion.—This seems to be a potato that will gain promi- 
nence among the late market varieties. It is astrong grower; vines of an 
upright, vigorous habit; size of tubers large, with very few small ones. 
Their shape is long, oblong, flattened; eyes are few in number, deep, 
partly closed, and pink to red in color; skin, white, shaded with pink, 
smooth, finely netted; flesh, firm, fine grained and white. 

Livingston Banner.—But very few of the new sorts gave a larger yield 
than this, and, considering its good points, it will be, without doubt, a 
good market variety. The tubers are large, flat ovate in shape, very regu- 
lar; eyes are few in number, slightly indented; skin, light russet, finely 
netted; flesh is very firm, cream white, and fine in texture. Appears to be 
a good keeper. 

Maggie Murphy.—The large size and productiveness of this variety is 
gaining for it a widespread reputation. The tubers are of the Rose color, 
light pink, and very attractive. The top is very strong and vigorous in its 
growth; said to be especially adapted to sandy soil. Considering its size, 
the grain is good, and the flesh very white and dry. 
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Michigan Beauty. Tubers small; oval, oblong; eyes shallow, partly 
closed; skin white and smooth;flesh white, firm and of good texture. Not 
very promising, but will be given further trial. 

Napoleon. A medium late variety, with the essentials required for a 
standard potato. Tubers are large, flat, ovate and very regular; eyes open 
and shallow; skin pure white; flesh very white, but it is a little spongy 
and showed some indications of rot in the hills. 

Peachblow Seedling. A recent seedling of the Old Peachblow and 
nearly identical with Fottler’s Peachblow. Not very promising. 

Pride of the South. One of the earliest new varieties, but aside from 
its earliness it is not of any special value, as it is lacking in productive- 
ness. Tubers are small to medium, oval shaped, with few very shallow 
open eyes. The skin is pure white; flesh firm, white and dry. 

Rose No. 9. Another of the Rose varieties that promises to be of much 
value. Tubers are large, well formed, attractive and of good quality. 

Rose Standish. Tubers medium to large, oblong flattened; eyes shal- 
low; skin very pink, thin; flesh fine grained, white and dry. Not of 
especial value. 

Stump the World. <A very attractive, snow-white potato of medium 
size, but it is lacking in productiveness. The quality is good and it will 
be given further trial. 

Table King. One of the most promising new varieties, although not 
very productive. In size it averages about the same as the Ohio, and is 
very similar in shape. The skin is a light russet color, with few shallow 
eyes; flesh very firm, white and dry, with a fine texture. It has few 
superiors in quality. 

Uncle Sam. An attractive white potato that will be given further trial. 
A strong grower; good size; regular shape, but a little coarse and watery. 

Harvest Queen. None of the new late varieties are more desirable. 
The tubers are large, round-oblong, slightly flattened; eyes few and shal- 
low; skin white with a fine netted russet coating which usually marks a 
potato of superior qualities. The flesh is very dry, white and of fine 
texture. A strong grower and of average productiveness. 

Vigorosa. One of the new varieties that possess merit sufficient to 
warrant further trial. An early white potato of medium size, cylindrical 
in shape, with few deep, open eyes. Skin smooth, white, with light pink 
markings; flesh very white, but a little inclined to be spongy. 

Wise’s Seedling, A remarkably strong growing variety; stalks large 
and vigorous, with an upright habit. Size of the tubers, large and a little 
inclined to be rough; shape, long to oblong, rather irregular; color, white 
tinted with pink; eyes, darker in color, shallow and few in number; flesh 
firm, dry and white and appears to be a good cooker at any season of © 
the year. 

241, Although tested under rather unfavorable circumstances, this 
new early variety was quite productive and it seems likely to become one 
of the leaders. The tubers are large, smooth and very white, with slight 
pink markings; eyes large, strong, partly closed, rather numerous. The 
flash is very solid, creamy white and of superior texture. Will be given 
further trial. 


WHERE SHALL WE OBTAIN OUR SEED? 


It is claimed by some seedsmen that to insure the largest crop of pota- 
toes the seed should be northern grown, while others claim that tubers 
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grown on muck land are stronger and will produce more vigorous plants 
and a larger yield of tubers. 

As a test along this line, several varieties grown in Northern Minnesota 
were secured and compared with potatoes grown in Southern Michigan on 
muck land, and others of the same varieties grown here on a sandy loam. 

The site selected was a part of the early plot, located in the northwest 
portion of the vegetable garden. Two rows, two hundred and forty feet 
long, were taken foreach variety, and twelve pounds of seed was used per 
row, the system of planting and culture being the same as with the 
-other varieties. 

Early Norther, from Minnesota, showed a gain of ten per cent over 
seed grown on muck land, while Acme gave an increase of thirty-two 
bushels per acre over the southern seed. 

Early Michigan and Rural New Yorker No. 2, grown on muck land, 
made about the same showing over the seed grown here in a sandy loam, 
but it was undoubtedly due, at least in part, to the fact that the other seed 
was stored in pits while ours was kept in a common cellar, and had become 
somewhat shriveled before it was planted. 

The Colorado beetles were very troublesome this season, which necessi- 
tated several applications of Paris green; while the plants were small it 
was applied with a powder gun, but after they were half grown, land 
plaster was used in the proportion of one hundred pounds to one of the 
poison. Water was also used at the rate of one hundred gallons to 
-one-half pound of Paris green. 

The entire crop of potatoes was treated with Bordeaux mixture to pre- 
vent the working of the early leaf blight, with satisfactory results. 


RA DISHES. 


Seed of the forcing varieties was planted in the hot bed early in March 
to determine their value for the purpose named. 

The forcing sorts, with but few exceptions, are of much the same type. 
All are of small size and quick maturity. The form differs from round 
turnip to olive shaped or half-long tapering; the color from white or 
yellow to all shades of red, scarlet and crimson. The flesh of some var- 
leties is more crisp and tender than that of others, and remains longer in 
' that condition. The time required to produce salable roots, and the size 
to which they will grow before becoming pithy, are of importance in 
selecting kinds to grow for this purpose. 

Carmine Turnip, Non Plus Ultra, Round Deep Scarlet, Scarlet Globe, 
Startle and Twenty Days Forcing are quite similar in form, but differ 
in color, size, quickness of growth and crispiness of flesh. Of these 
Startle was the first to mature. It is of a bright, scarlet color, and the 
flesh is crisp and tender. Non Plus Ultra isa little later than Startle, but 
has whiter flesh, and is better in quality. Its season, however, is short, 
and it must be pulled at once. 

Carmine Turnip, Round Deep Scarlet and Twenty Days Forcing 
matured at the same season, and are much alike in general appearance. 
Twenty Days Forcing is considerably larger in size than the others. 
Scarlet Globe was the last of the group to reach its growth, but the slight 
‘difference in time of maturity was more than made up in the increase of 
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size, it being nearly twice as large as any other, and the flesh was crisp 
and tender. 

Deep Scarlet Olive Shaped and Rose Olive Shaped differ from the 
group above described in having roots oval in form, and longer. They are 
as early, and in bunching will pack more closely than the turnip. rooted 
radishes. 

French Breakfast produces roots that are two inches or more long, 
obovate in form, bright red in color, with lower part white. It is quick 
maturing, attractive in appearance, and good in quality. Quite generally 
grown as a forcing sort. 

Golden Globe and White Olive Shaped are not largely grown because of 
their color. 

Long Brightest Scarlet. This sort is almost as quick growing as the 
smaller sorts, is as attractive in appearance and as good in quality, while 
the largely increased size is a point of great superiority. 

All the varieties of radish were sown in the open ground May 12. The 
following table gives the date of maturity of the several sorts grown. 


Date 

Variety. Seedsman. of edible 

maturity. 
Carmine ehormnips =~ 2) oo ee es ee eee ke eee ee Vanghan: ..__..-----5 = eee June 5 
Deep Scarlet Olive’ Shaped 22. Aes! eal pis ee ie ee Berry 2. eee os 5 
Nrench Breakfast e224 ne bi 802 ol Et, eee ee ae Nie ST eee. ie 5 
GoldeniGlobe 2 te ee ae ene ee en ee Me occ catouse eee * ra 
Gray/Summer Turnip Rooted.222 2) ss eee “So 3 Ps 16 
iHalfiong Diack Winter: 22a nee eee coy Se Roe eee ee July 3 
Long Black Summer aes De Beta ee ea See O) JW Ae eee Es a. 
Long Brighest Scarlet White Tipped -_..-__.-.--.-__.__---_-- Co etadeeeee June 6 


Long White Naples 
NoniPins WU ltrasc 2 2 S258 Peas 2 oS 8 een ee 


Rose Olive Shaped 
Rownd Deep Scarlets ec ce ee ee ee eee be) eee 
Scarlet Globe _ ___-_____ 


— ri) 
DHAMID NWUIRRoUORe 


Searle larnip;, Rooted 22-2. 4- oe n es cee eee ee ae 

Startle: sete See a eee 

Stuttcant, White Giant sa22=-2 82 =e. ot ee eee es ease ees 

Twanty Days Foreing . 22. 22.0 et ee. | Nanrheank eee June 
Winite Chartier: 42.225 2c ee on eee we ie ee | ~d enderson = 2... 2 aes ee 
White'China Winter’ 1): 20502 Lk Tee ee erry 2 eee any, 
Wihite OliveiBhapads <>. fess > sk eee eer a ie: ee ee a ee dN OE June 
White Strasburg. ___ __._--- i i 6 ate Ay Sa Me een cae ene se 20 
Wihhite: Samimer! Carnip :2 52.2 s2 eno ree Pee ee eee O68 252) 2 ee yy 16 
Wihite CurnipiRooted!) =o s2-05- 8 se ee ee ee “WS ee iad 6 
Wihitewionnia). 22 tet a RL aie ood Sie ye $8 0 ke ee ee # 20 
Vellowistunmor Larnip. 222-20 et eee eee i. J ee He 15 
Hiberiavrey Views. fs. 2S SA AL: Rees aes SEE Sy Ley, Oregon: Ag, Col22 ess vt 29 
MBN PGUAYNO.Wocsse. ook cane soe ae ee eee eee ee iB SMe ir eet Sat esp 28 
MONGOLIA ONO) 2. co- 8 oo ans ae een ee See ee BR Peery es SS, CONE Ae ws 1 “6 21 
ApaneNO pet er a Aa eer el eee a 8 en eee $f bar ee bee See Looe Jaly 6 
JEDAR NOn ee ee es ne he eee SR a See Le 2 Bes ee Pe oe eee a 16 
JADEN NOs or eee a 2 LM en Ree era bee Fre ee Ai eee D ape Cy ay 2 ee sf 16 


Unless the soil where radishes are grown is sandy and rich, the roots 
grow too slowly and become tough and wormy. For this reason some of 
the smaller growing sorts described among the forcing varieties would give 
better satisfaction to plant in the home garden. The seed can be sown 
every week or ten days and a good succession of table radishes obtained 
throughout the season. 


EXPERIMENT STATION BULLETINS Syes 


Of the larger-growing radishes, Long Scarlet Short Top, Charlier or 
Rose China among the reds, and White Naples or White Vienna of the 
whites are recommended for general growing. If a medium-sized yellow 
skinned sort is desired, Yellow Summer Turnip is good. — 

Winter radishes are but little grown, no doubt because their good qual- 
ities are not generally known. While their flavor is quite sharp, they will 
keep through the winter and are most excellent as a relish. Usually the 
white sorts are the better keepers. The seed should be sown quite late, 
seus last of August, so that the growth may not become tough and 
pithy. 


SQUASH. 


The difficulty experienced in getting the young squash plants well estab- 
lished and beyond the attacks of the striped beetle has deterred many 
from planting this vegetable. When the number of hills is limited, per- 
haps nothing would be found more satisfactory than box frames made 
about one foot square and the tops covered with wire screen or mosquito 
netting. Place these frames over the hills before the plants come up and 
lsave them there until the growth fills the boxes. When the boxes are 
removed the plants are usually so far along that they will withstand the 
attacks of the beetle. Wood ashes, with which a few drops of turpentine 
have been mixed, dusted on the plants, we have found effective in driving 
the beetles away. The squash bug begins to attack the plants when they 
are of some size. This is a very difficult pest to combat successfully. 
Squash plants are very tender and insecticides that would kill the bugs 
would also kill the plants. If boards are placed on the ground close to the 
vines, most of the bugs will crawl under them for protection during the 


night. Harly in the morning the boards may be turned over and the pests 
killed. 


VARIETIES. 


Of the early sorts Crookneck and Bush Scallop are generally grown. 
While the quality of the early sorts is not equal to that of the winter 
varieties, yet, because of being ready for use long before the later kinds, 
they should have a place in every garden. 

Straightneck, Vaughan, as grown here the past season, promises an 
improvement in increased size, with less of the curve that marks the 
Crookneck. 

There is a class of squashes with flesh of good quality that mature in 
the fall and are good winter keepers. Delicata, Perfect Gem, Fordhook 
and Cocoanut are among the better sorts of this class and, as the plants 
can be depended upon to bear a large crop, they should be much more 
largely planted for home use than they now are. 

With most squash growers Hubbard is the variety grown for winter use, 
Marblehead is a sort having a grayish-white skin with a nearly smooth 
surface, and while somewhat smaller in size than Hubbard, has less waste 
in preparing for use. The plants are as productive, the flesh as dry and 
as thick as the Hubbard, and even better in quality. It ripens a little 
earlier than Hubbard and should be largely grown as a late keeping sort. 
Pike’s Peak is also an excellent winter squash. 
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SWEET CORN. 


Tae test of varieties in sweet corn included thirty-two kinds, consisting 
of the leading standard sorts and many of the new ones sent out by differ- 
ent seedsmen. The corn was planted June eighth, in rows forty-two 
inches apart, with five kernels in each hill. The temperature and moisture 
were such that the seed germinated very quickly and a large per cent grew. 

Adams’ Extra Early, from Landreth, was the first variety to reach 
maturity; although it is not strictly a sweet corn, yet for family use, or 
early market, it does very well. The ears are six to eight inches in length, 
well tipped and filled with twelve rows of plump, broad, tender, juicy 
kernels. 

Bonanza. One of Vaughan’s medium varieties, has a very small cob. 
The kernels are long, broad, pure white, tender and rich in sugar proper- 
ties. Its edible maturity is of long duration, making it a valuable sort. 

California, from Childs, is: very similar to Stowell’s Evergreen, but 
does not have merit enough to take its place. 

Champion is a new variety, sent out by Vaughan, that is promising as 
an early sort. The ears are large and long, well covered with twelve rows 
of snow white, plump, sweet kernels, set on a small cob. The hull of the 
kernels is very thin. ; 

Chicago Market, from Vaughan, is one of the old commercial varieties; 
it is very prolific and of fair quality. 

Concord, from Vaughan, is another standard variety with market 
gardeners and it needs no description to gain friends. One of the best 
medium season varieties. 

Couniry Gentleman, from Maule, is an established variety that needs no 
praise, as the small cob, irregularly covered with long, plump, cream 
white, sweet kernels distinguishes it from other varieties. Its uneven time 
of maturing makes it valuable for the home garden. A common name for 
it is Shoe Peg, on account of the shape of the kernels, and their not being 
in rows. 

Cory, White Cob, Vaughan. This was the first strictly sweet corn that 
reached maturity. It differs from the old Cory variety only in the color 
of its cob; size, shape, texture and flavor are the same. 

Dawn, Johnson & Stokes. A variety larger than Cory, maturing four 
days iater; ears well filled; kernels, cream white, large, deep, sugary and 
very juicy; rows, twelve to sixteen in number. 

Egyptian, from Henderson, is a strong, coarse grower; ears very large, 
white and well covered; kernels, broad, plump, deep and of a peculiar rich 
flavor. It is a good variety for gardeners or for canning purposes. 

Fordhook, one of Burpee’s specialties, matured about the same time as 
Dawn. The ears are about the same size as those of Cory, and they differ 
but little except in the oval shape of the kernels. 

Fotilers, sent out by Vaughan, is a few days later than Cory, and suck- 
ers badly. The ears are seven to nine inches in length and are well cov- 
ered with corn rich in sugar. 

First of All, from both Maule and Burpee, is one or two days earlier 
than White Cory, but there is little difference between them. . 

Gold Coin, from Vaughan, in growth and development is very much lik 
Stowell’s Evergreen, but is not equal to it in quality. The ears are large 
and well filled with yellow kernels. 
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Hickox Hybrid, Maule, is one of the best varieties for canning or dry- 
ing; it is very prolific and shrinks but little in the can or in drying. The 
ears are large; cob small; kernels very white, sugary and well filled with 
milk. 

Honey Dew, introduced by Childs, is an early eight-rowed variety with 
small ears covered with long thick husks. The kernels are plump and ten- 
der, but it is not as desirable as some other sorts. 

Improved Ruby, Burpee. Its only peculiarities are the dark red stalks 
and husks; ears are large, well filled with pure white kernels of delicious 
flavor. A fair, medium late variety. 

La Crosse, Salzer. A hardy and productive sort maturing well devel- 
oped ears, medium length, with ten rows of broad, plump kernels; not of 
extra quality. 

Landreth Market, Landreth. The leading feature of this corn is the 
length of the ears, averaging eight inches, and they are well filled with 
eight rows of round, plump, good sized kernels. It is not a true sugar 
corn, but is of the same nature as Early Adams. 

Landreth Sugar, from Landreth, is a very promising variety. The ears 
are large, growing very low on the stalks; grain very narrow, long, white 
and sugary, remaining milky for a long period, which makes it desirable 
for canning or continuous marketing. 

Leets, obtained from D. M. Ferry & Co., is about a week later than 
Cory. The ears are larger than those of the earlier sorts; cob small; 
kernels long and rich in sugar. It lasts well and is a good medium early 
variety, but it is not equal to Country Gentleman and some of the other 
varieties in flavor. 

Mammoth, Henderson, grew the largest ears of any variety, and matured 
about three days later than Stowell’s Evergreen, making it a valuable late 
sort. The ears are covered with long, broad, plump, milky, tender kernels 
that are rich in sugar. 

Minnesota, from Ferry, is a variety maturing between Cory and Concord. 
It is better in quality than the former, and the ears are larger. The lead- 
ing characteristic is the dense covering of the ears with long thick husks, 
and the broad flat form of the kernels. 

New England, another variety from Ferry, grows a very long, slim ear, 
well covered with broad, tender, sweet kernels, but it is less desirable than 
Minnesota and other varieties. Much shriveled when dry. 

Nonesuch, from Johnson and Stokes, is one of the medium varieties; a 
strong grower; ears of good size, with pink cobs, but with very white 
kernels that are tender and sweet. The leaves, stalks and the cob end of 
the kernels are tinged with pink. 

Northern Pedigree, from Salzer, is a very dwarf-stalked variety, with 
small, plump ears, covered with deliciously sweet kernels; sweeter than 
Cory but not as productive. 

Quincy Market, sent out by Gr2gory, is almost identical with Crosby, — 
except that it is a few days earlier. The quality is about the same, but the 
flavor, if anything, is a little better. An excellent variety to follow Cory. 

Roslyn Hybrid, from Henderson. This variety is a valuable medium 
late sort, remaining in edible maturity a long time. Its growth is much 
like Stowells’ Evergreen. The ears are large, long, well filled and covered 
with broad, deep kernels of fine quality, tender and milky. 

Stowell’s Evergreen, Vaughan, is a standard variety, and by many con- 
sidered to be the best sugar corn grown. The ears are very large and 
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long; kernels broad, deep, of cream white color, tender and very sweet. 
Its length of edible maturity is one strong point in its favor. 

Sugar, Early, is one of Vaughan’s introductions for this year, and 
appears to be nearly identical with First of All and Vermont Extra Early. 

Vermont Extra Early, Vaughan. It grows strong stalks which aver- 
age one good ear. The ears are a little larger and longer than those of 
Cory, but they havea larger cob. The kernels are of good length, well 
rounded, plump, juicy, and as sweet as any of the earlier sorts. It is 
preferable to Red Cory. 


TOMATOES. 


The seed was sown in the forcing house March 19. When ready the 
young plants were removed to boxes and set in the open ground May 27 
and 28. The rows were five feet apart and the distance between the plants 
in the row was four feet. The plants grew very luxuriantly and bore large 
crops of fruit. The tomatoes were remarkably free from rot and no spray- 
ing was required. 

In the table below will be found the date of first fruit ripening; the pro- 
ductiveness of each sort, compared in percentage, taking varieties produc- 
ing the largest crop at 100 per cent; the part of the whole crop ripe Sep- 
tember 15, at which time a frost may usually be expected, and the average 
weight of a single ripe fruit of each variety computed by weighing a large 
number of tomatoes and averaging their weight. By taking the per cent 
of productiveness with the part of the crop ripe September 15, and the 
average weight of a fruit, a fair comparison of the several varieties may be 
made. (C) in the table of seedsmen indicates that the variety has been 
grown here at least one year and that the seed is of our own saving. 


TOMATOES. 

Pr Ly t etal 

Date of ‘O- er cen welg to 

Variety. Seedsman. - first Gueléve, of an a awe 

ripening | Per cent.| Sept. 15.| fruit. 

Ounces 
/ Wii eS Se eee ee ee se Vaughan (c)_--___- Aug. 15-- 92 55 TA 
vanCGe e223 f2 = eee lollagomes see wi 88 85 4.4 
Moexancer 2268... 3. J. os eae Delano Moore.__.- BS es $0 90 5.8 
LSAT Cp SS a ie SE ee ee oS Se Buckbee (c)-__---- i PSS 85 90 6.3 
13 bk oe ae eS Re Se ee Johns’n&Stokes(c)} ‘* 15__- 85 10 8.0 
Baauty -_--- FS ee en eee pee ee SS Vaughan (c)-_-_-----. seo ese 70 20 88 
WravdyiwitiG os 628 -sssceeseceoeee eee Colleges. -- its at bye 72 20 6.8 
Reenter) so eee Dresnest ees diced As 80 45 30 
(hominy o sss Se 22 eS Thorburn (c)-__---- Seay | ee 75 50 10.6 
DONGUOLON Sido e oie cee baer s cataee een Thorburn (c)--_----. aes bee 8 70 5.2 
Orimeon Cushion::..->-2.2<-==s-.25455-505 Henderson (c)-_-_--. Sept. 4__-. 72 20 13.8 
TORE INOS) foe ee LS caeeeeneee Va. Agrl. Col. (c).-.| Aug. 26__- 90 40 7.0 
(ross Non Ase oe 5 eee Wal Agril:'Col: (c)-2:|) “oS 19t22 84 45 94 
ross NG Do esses ee ee Va. Agri. Col. (c).-.| ** 19_-- 95 35 8.3 
Day brows 2:3 O80 es ie ee Dreare2) 02) 2 ewe- ge” oe 70 25 7.2 
OTH OCEAL ety ston a5. LSS ee ee Thorburn (c)-__-.--- ies fs) Se 90 ab) 8.2 
Diwarl Aristocrnt: 22) 5.2 tee Buckbee (c)__-----. cia Fs 96 90 7.6 
Dwarf Champion.-_............-----------.| Vaughan ie) MILs UPA ee 65 25 6.4 
irpeirate ae es pees ce as 2055 SF ee Vanenan (@) 2 o6 ai peau baja) 78 50 9.8 
HorrigaWiteels2e264 2) 6 ON 33 Re = ollewates 2) Sept. 1__- 88 20 12.0 
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TOMATOES.—ConoLuDED. 
Pro-- | Percont|wele Hee 
Date of TO- er cent | weight o 
Variety. Seedsman, _ first anatiye of toes phir 2 
Tipening. | Per cent. San 15.| frnat. 

Ounces. 

Ora nOOKe "ele us osu pee een a eee came Vaughan (c) ___.__-- Aug. 18.__ 78 10 6.8 
Mortnne sates sac ee Eee eee ee Johnson & Stokes_-| ‘* 27__- 98 20 8.4 
Golden wubilea. <2: 25th) eee eee ee Se Childs ea ea ak 88 50 10.2 
Golden'@Qaben. 22222 ee eee Vaughan’ (6) 225224 be 92 70 8.6 
EV PriG NO; are stc io ee oe ae Landreth (c) --..__- a Ut eae 95 D5 5.6 
ELV DrIGINO: 42s ee See Poe Landreth (c) .-__--. SnD 5 60 55 6.8 
Hybrid NO. 28-56 Fe See i a Landreth (c)__--_- Sept. 4... 86 20 2.6 
Hybrid Non2h eee eee ee Landreth (c)__-__-. Aug. 16__- 96 20 3.0 
Hy biaid NOR DO Sse ee ae ie Landreth (¢)_--__-- Leg | ee 75 35 5.0 
In perial se oe ee: BE Maulei(c)!. a os 98 50 9.2 
OTRO mie ee ee Fe Landreth (c)-_------ es alee 98 70 68 
Large Red a aE SAE Ts 29 FSET ITER Collegetz2 re es i bye 88 50 6.5 
ial Croabe 3 eee 8 20 ee ee Collegal a a A 85 35 7.0 
Leader .__-- 2 se SL Ele Oe PAE Be AS 38 ied 2 WViGk oe aco o6e Ce ean! 90 75 6.4 
Woemony Blnshpesss ss) Me ee ee ee Thorburn (c)-_--_--- oh pe0sce 65 35 8.3 
nibertyppelleser ane peke 3 eee eee Vaughan (c)_______- ast 80 20 65 
hongiKeepent se ae ee a ae Vaughan (c)___.___- done eee 70 60 60 
INET igre et ee Bee Re Se 3d IRE a Pa At AG) Miner?s 25 22s aoe |" ICO 50 13:2 
Minneco tani int oc ss ee ee Dreorse 220) see a se 85 85 4.0 
Mixed Red and Purple Cross_____________- Tandroth eno ss2=- ha tae (ea 88 60 5.4 
Me Collamis|Hybridie-. 22-2 eee es Colleges 5 ee es | ee 95 35 8.4 
Money Makers ee Lee ae eee Landreth (c)______-. del tanh | sme 100 50 54 
Neawinstonels steiihofs) San) Ewe. Paes Vaughan (c)-______-- o See. 98 25 10.4 
INorbnerneuignt so). 222. ae eee 2 Collépers m 222s Ae eli (aa 98 25 8.5 
NGveluy NOndd-lcece. ee ee Landreth_._.....__.| Aug. 8 _- 99 42 5.4 
Novelty "Non chee a eee pete gs oandreth? 222-22 WS ea, ee) 20 1.4 
OBTUSE I AOL Collesasze e223 Sept. 1__- 92 65 9.6 
Erection eect ee cae ne eke le Tat ae a Vaughan (c) ______- Aug. 15__- 78 70 8.0 
Potato-leaf Ignotam .-_-___-__-.-.-..._--- Colleges 2c ees P27 222) 00 65 12.6 
IPONGErOsa 2080 eso ee a Se Henderson (c) __--- Sept. 4__- 90 30 11.2 
Purple Crosses ase ee eee A Mandrethe 2222-02 Aug. 15._- 99 35 56 
Purple: OliveiCross\ 2-52-22. ee Landreth. 2) 2: er: eee 95 25 49 
PUTA ee poe eas Se La, ae Thorburn (c)_____-_. “6.5 5 GEe 98 50 14 
Red (Crosses 26 bees ee es Se yok ie Landreth _-_- ._.__ 4 OFite O Les 96 25 9.2 
lo Dye eee Yio Se es Henderson (c) ____- Dag Bae CES 98 80 68 
Ruby, Oueene=-- 22554 eee ee Se ke Childs. 25-4 Sept. 4._- 90 5 14.0 
ScarletiCross 2220 4 ee ee, ae Landreth_.__._.-___.| Aug. 15__- 95 35 7.4 
Seedling _-. .| W. Va. Station (c) _| Sept. 10___ 92 I 5 16.6 
Shapers se “(College ee ee Aug. 20__- 96 65 8.7 
en Dont: = Ieee see. Ea eee 2 eee Landreth (c)-_____-. Ro ise 82 65 6.8 
Rerrawcotas sees) ae ae Thorburn (c)_- Aug. 19__- 98 50 6.4 
Thorburn ________- Thorburn ___ es e224 88 20 7.8 
Three Celled Cross Landreth ____ Sept. 10___ 94 5 4.8 
Tomato No. 105 Johnson & Stokes_- Angi 18222 98 40 8.6 
Tom Thumb Z College --_-----.-_-. We (ee 838 60 4.0 
Tree Tomato Buckbee (c) -_-._-_- Wey Lee 85 15 48 
OrnereyDIiG: + - 2 ee Bee eS Vaughan (c)-____.- ee (oe 92 45 12.0 
ipricht stations. 2.) oe ee ee Thorburn (c)_____- Sept. 1._- 25 15 4.3 
ireenis MOOT Ren. oo se ey ee ee ea andretho22e ess ss ee 74 25 8.8 
WelkanCeor -ay rye. Bk erie: eee een Vaughan (c)______-. Aug. 15__- 65 35 104 
ibnekeye Statercs ies Mo ss eee, Vaughan (c)_____-- pg lace 98 35 9.8 


NOTES ON VARIETIES. 


The following are sorts but recently introduced: 
Alexander, Delano Moore, Presque Isle, Maine. Plants similar in 
mode of growth to Advance, but the leaflets are larger and have not the 
grayish tinge. Fruit varies from round flattened to ovate flattened, or 
often quite irregular; size, small to medium; colors very evenly a bright, 
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deep red; flesh, a deep red of fine grain and good quality. Of the Earliest 
type, but more even in size and regular in form. Valuable for extreme 
earliness, good color, form and quality. Does not crack or rot and is a 
very productive sort. 

Bright and Early, Henry A. Dreer, Philadelphia. Plant and plant 
growth closely like Advance, though perhaps slightly more erect in habit. 
Fruit exactly similar to Advance in form but will not average as large in 
size; the color of the skin is more of a golden yellow, due to the larger size 
and more numerous yellow dots on the surface. A few fruits were ripe 
before those on Advance, but the general crop was later and the plants 
were less productive. 

Daybreak, Dreer. Plants are not of strong growth, rather upright in 
habit; foliage of Acme type, but the leaf stalk is larger, and marked by 
having numerous small, pointed leaflets between larger ones. Fruit 
closely of Ignotum type but the cell walls are thicker and the angles more 
prominent. Not as productive as most sorts. 

Fortune, Johnson & Stokes, Philadelphia. Plants of an upright habit 
of growth, but so vigorous that they spread over a large amount of space. 
Foliage of Acme type, but the leaflets are larger and more deeply cut. 
Fruit closely resembles Ignotum in form and color, but has thicker flesh 
walls and the skin is tougher. It is also later in ripening. 

Golden Jubilee, John Lewis Childs, Floral Park, N. Y. Plant growth 
low down, straggling; leaflets large and coarse. The fruits are large, round 
or ovate, often somewhat angular; flesh walls thick; cells small and num- 
erous; color a bright yellow often with green streaks running from base to 
apex, considerable green around base. Fruits are a deeper yellow and 
flesh much more solid than Golden Queen. The plants are productive 
and all the fruits are large, but are often scabby at apex and cracked 
around base. 

Leader, James Vick’s Sons, Rochester, N. Y. Plant of low, straggling 
growth; foliage, light green; leaflets, small, close set, partly curled. Fruits 
of fair size, quite irregular and angular. While the first ripening was not 
so early as some others, the bulk of crop was ripe at an early date. Quite 
closely of Earliest type of fruit, though scarcely so early, and tomatoes 
are more angular, too much so to sell well in market. 

Miner, A. A. Miner, Luther, Mich. Plants of largest growth; foliage 
of Potato Leaf type. Fruit closely resembles Turner Hybrid, though 
scarcely so thick and the apex is more depressed. One of the most pro- 
ductive sorts in the field, and the fruits will average larger in size than 
Ponderosa though scarcely so regular. Flesh solid and of good quality. 
An excellent tomato. 

Minnesota, Dreer. Plants of low, straggling growth; foliage of Ignotum 
type, but the leaflets are smaller and slightly curled. Fruits closely 
resemble those of Dwarf Champion, though the cell walls are more prom- 
inent, making small angles. Flesh bright red and of good quality. The 
variety is very productive and one of the best early ripening sorts, bearing 
small to medium sized fruits. 

Novelty No. 22, D. Landreth & Sons, Philadelphia. Plants of strongest 
growth; foliage closely like that of Acme, though the leaflets are farther 
apart and the texture more papery. Fruit medium in size, spherical in 
general outline, deep from base to apex, the color varies from purplish red 
to bright red with golden dots; flesh of good color and quality. The 
plants are very productive, and while many fruits are small the large crop 
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borne gives a fair yield of good fruits. We hope by selection to improve 
the variety. 

Novelty No. 24, Landreth. The fruits are of Plum type and too small 
in size to be of commercial importance. 

Thorburn, J. M. Thorburn & Co., New York city. Plants are of strong- 
est growth and lie close to the ground; the foliage is of Acme type but 
with fewer leaflets and are farther apart on leaf stalk. Fruits are of good 
size, varying in form from round to ovate; color light purplish red with 
yellowish streaks; flesh dark color, solid and of good quality. A distinct 
sort. Type not fixed. 

Tomato No. 105, Johnson & Stokes. Plants of very vigorous growth; 
foliage of Acme type, but the leaflets are a lighter green and vary greatly 
in size, and fruits vary much in form and size, but their general outline is 
of the Ignotum type; the color varies from a light, bright red to Acme 
color; flesh of excellent quality. Type not fixed. Nearly all the fruits 
produced are of good, marketable size. Seed has been selected to improve 
and fix the red type. 

Virginia Corker. Landreth. Plants of largest growth; foliage of 
Acme type, but the leaf stalks are longer and leaflets larger and farther 
apart. Fruit of Ignotum form and color, though scarcely so regular in 
general outline. The bulk of crop was late in ripening. 

Landreth’s Cross-Breds. Several varieties of tomatoes were sent out by 
D. Landreth & Sons, of Philadelphia, under the name of Cross-Breds. 
While the type of many of these is not fixed, there are several sorts that 
have much promise. Careful selections were made of the best fruits of 
the better kinds, and an effort will be made to fix and improve them. 

Of the sorts grown for one or more seasons, the following are worthy of 
special attention: 

Dwarf Aristocrat is a sort resembling Dwarf Champion in plant 
growth, but the fruits are larger in size, and of a bright red color. The 
plants are more productive than Dwarf Champion, and ripened a much 
larger proportion of the crop. Like Dwarf Champion, it ripens a few 
fruits quite early and the bulk considerably later, yet, from the larger size 
of the fruits and the greater plant productiveness, it is to be preferred to 
that well-known variety. 

Potato-leaf Ignotwm. Several years ago a plant was noticed in the 
Ignotum patch having foliage resembling Turner Hybrid, while the fruit 
was similar to that on neighboring plants of Ignotum. Seed was saved 
from fruits of this plant, and by careful selection a new variety has been 
secured. The fruits are quite like Ignotum in form, but they are larger 
in size, and the flesh is a trifle coarser and more solid at center. The 
plants are very productive and ripen the greater part of the crop quite 
early in the season. A very desirable sort. 

Terra Cotta. This variety is unique in form and in color of skin, and 
in the deep, rich color of flesh, and has been greatly improved in size of 
fruits by careful selection of seeds. It is an excellent sort for home use, 
aga account of the thin skin and tender flesh, will not carry well to 
market. 

Ignotum. For several seasons this variety has been the one grown for 
the general crop. The fruits are large, of good form and quality. The 
plants are productive, and ripen a good proportion of the crop before frost 
comes. The following sorts are closely of Ignotum type of fruit, though 
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differing slightly in color and form, in appearance of plant and time of 
ripening: 

B. B, Brandywine, Favorite, Liberty Bell, McCollum, New Stone, 
Optimus, Perfection, Ten Ton and Volunteer. 

Acme. This is one of the best sort for market, where purple tomatoes 
are desired. The plants are productive and ripen the purplish red fruits 
quite early in the season. 

Beauty, Imperial, Long Keeper and Buckeye State are quite similar to 
Acme, though slight differences, mark the varieties. 

Ponderosa. This sort, though late in ripening, bears very large fruits, 
having a flesh somewhat coarse in texture but of good quality. If one 
desires a variety bearing large, solid tomatoes that are good keepers, 
Ponderosa would give satisfaction. Ferris Wheel and Crimson Cushion 
are much like Ponderosa. 


SUMMARY OF VARIETIES. 


Vaughan’s Earliest is one of the best early ripening sorts, though the 
new selection, Alexander, has shown up remarkably well and may crowd it 
for first place. 

Advance is a little later than Earliest, but the fruits are smooth and 
more regular in form. 

Ruby and Atlantic Prize are recommended as early ripening sorts 
having fruits of good marketable size. 

Acme, Beauty, Ignotum, Perfection, Potato-leaf and Optimus are named 
as excellent sorts for the general crop. 

Miner and Ponderosa bear very large solid fruits, but the time of 
ripening is rather late. 


AGRICULTURAL COLLEGE, MICH., 
February 15, 1897. 


REPORT OF FARMERS’ INSTITUTE WORK. 


FOR SEASON OF 1896-97. 


BY KENYON L. BUTTERFIELD, SUPERINTENDENT OF INSTITUTES. 


The work of the second season, ending June 30, 1897, under the pres- 
ent Institute law, was in the main extremely satisfactory. In but a few 
cases was there lack of interest in planning the Institutes, and in many 
instances there was manifested positive enthusiasm. In fact the general 
sentiment among the farmers was of the warmest friendliness toward 
the work. 

The attendance was satistactory as compared with the previous year; 
yet there is room for improvement in this respect. Lack of advertising 
probably had something to do with this. 

The details of our work have been much improved. Fewer subjects 
on the program and consequently more time for discussion, greater 
promptness in carrying out the program, better advertising, and in geu- 
eral a better management of the whole Institute, have, we believe, char- 
ucterized our Institutes this year as compared with last. ‘ 


OUR OBLIGATIONS. 


Too much credit cannot be given to the many earnest officers of Insti- 
tute societies, some of whom devoted days and even weeks of valuable 
time to making the Institutes a success. 

Our thanks are also due the newspaper fraternity in genéral for their 
public spirit in advertising and reporting the Institutes. With hardly 
an exception they gave freely of their space, and were a strong factor 
in the success of the meetings. 

We are also under the greatest obligations to the railroads of the State 
for their grant of half rates to our workers, and for the uniform courtesy 
and promptness with which their business relations with us have ao 
characterized. 
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CONFERENCE OF INSTITUTE WORKERS. 


November 20, 1896, all of the Institute lecturers employed by the Board 
of Agriculture met at the College for a conference upon subjects con- 
nected with the details of Institute work. It was voted a most valuable 
meeting, and unquestionably told materially upon the character of the 
work we were able to furnish the people during the winter following. 
The following program will show the scope of the conference: 


PROGRAM OF CONFERENCE OF MICHIGAN FARMERS’ INSTITUTE WORKERS, AGRICUL- 
TURAL COLLEGE, FRIDAY, NOVEMBER 20, 1896. 


Afternoon, Agricultural Laboratory. 


1:45—Introductory, Hon. C. J. Monroe, President of the Conference. 
2:00—Model lecture, Prof. Clinton D. Smith. 
2:20—Model discussion, carried on by workers. 
3:00—Criticisms and comments on the above. 
3:15—Brief discussions on the following topics: 

1. Illustrating lectures, Dr. W. J. Beal. 

2. Adapting lectures to locations, Prof. L. R. Taft. 

8. How to draw out discussion from the farmers, Hon. Wim. Ball. 

4. State workers aiding in discussions, Mr. Roland Morrill. 
3:45—The duties of the conductor, Hon. Chas. W. Garfield. 

General discussion. 


Hvening, College Chapel. 


7:00—Miscellaneous topics for ten minute discussions: 

. The question box, Mr. R. M. Kellogg. 

Getting acquainted with the farmers, Mr. I. N. Cowdrey. 

Women’s sections, Mrs. Mary A. Mayo. 

Advertising M. A. C. and Experiment Station, Prof. C. D. Smith. 

. Granges and Farmers’ Clubs, Hon. Chas. W. Garfield. 

. Railroad and hotel rates, and accounts, the Superintendent. 

*$:00—Institute principles and practices in several states, Kenyon L. Butterfield. 
Discussion. 


OUR 9 bo 


ANNIVERSARY MEETINGS. 

January 11-12, 1876, were the dates of the first Farmers’ Institutes 
held in Michigan, Allegan and Armada both having meetings at that 
time. It was thought fitting to celebrate the coming of age of the work 
by special exercises. Allegan and Armada were without difficulty in- 
duced to hold their Institutes this year on these dates (Armada pre- 
ferring the 12th and 13th), and each devoted an evening to an anni- 
versary meeting. At Allegan, Dr. R. C. Kedzie read a valuable paper on 
the “Starting of the Farmers’ Institutes.” At Armada, Dr. W. J. Beal read 
a paper on “Twenty-one Years of Institute Work.” These papers were 
peculiarly felicitous, from the fact that Dr. Kedzie attended the Armada 
meeting in 1876, and Dr. Beal was on the Armada program at the same 
time, although detained from the meeting by sickness. Both men have 
performed Institute work continuously ever since. 
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THE LONG INSTITUTES. 


The four-day Fruit Institute held at Shelby, Oceana county, was a suc- 
cess, and demonstrated afresh the value of what we term the “Long 
Institute.” The three-day Dairy Institute held at Hastings was not a 
success in point of attendance, but the program gave good satisfaction. 
A glance at the program of these two Institutes will show the scope and 
plan of the work attempted. 


PROGRAM—LONG ‘FRUIT INSTITUTE. 
AT SHELBY, OCEANA COUNTY, DECEMBER 15, 16, 17, 18, 1896. 
HON. CHAS. W. GARFIELD, CONDUCTOR. 


Tuesday, December 15—Forenoon. 


10:00—‘‘Peaches and Plums; Locating and Planting the Orchard’’..Roland Morrill 
14° O0=SMOrecast: Of IM rosts) & volJo cence brols sete re SMP eto alicke ects e Dr. R. C. Kedzie 


00 OISeaSes* of Small Writs 2 ae. eee oes te cece Prot. i Re aa 

2:00—“The Relation of Bees to the Fertilization of Flowers”. .Prof. W. B. Barrows 

SOO Wiaterln PHY SICS*2a.15,cieblebls te are ane tereeteiels ee Prof. P. B. Woodworth 
Evening. 

100 AGArESS* GE WielCOMe eens. oc. c or eee tee ose ules) cc GSI F. W. VanWickle 

TRESPONMSC Hees oe sheccsocc le tae Out che ahs A CIEE epee oncts ts cute oletegs Hon. C. W. Garfield 


7:30—Discussion of Road Question, conducted by Hon. F. J. Russell. Papers by 
Geo. C. Myers and B. S. Garver. 


Wednesday, December 16-—Forenoon. 


10:00—“‘Peaches and Plums; Cultivation and Care’’............... Roland Morrili 
11-00—- DheySimpleriChemisiry of themsoil’:.. |. .2-- sc om ace cee ci Dr. R. C. Kedzie 


Afternoon. 


1-00— Diseases of seOme MriUitsverere bit) ccicoeeleen es eee ee Prof, i: Relate 

2:00—“A few Insect Enemies of the Apple and Pear”’....... Prof. W. B. Barrows 

BLO NW Cel: ln ath eneALine hike teat cnr teen eee Prof. P. B. Woodworth 
Evening. 

7:30—“Is our Present School System too Expensive?”’........ Dr. R. G. Cavanagh 

“Practical Education vs. Theoretical Teaching”.......... Hon. J. F. Widoe 

“How Much Should the Country School Teach?”’........ FF. W. VanWickle 


Thursday, December 17, Forenoon. 


10:30—"Peaches and Plums: “Marketing“oe os ose. ecneae cee bioentne Roland Morrill 

1:00" Soil, BXMAUSTLON”). 37.56.0013) ater eietesmeee ei eto Ghd tole Cake Pale see eee Dr. R. C. Kedzie 
Afternoon. 

L:00—“Diseases of tone Wruits’? eee yes eee Set ie ieee Prot.) Re Dart 

2:00—“Some Insects Attacking Peaches and Plums”...... Prof W: B. Barrows 


300 Water in: the Soils. 2.310 testa va toe eR ee Prof. P. B. Woodworth 
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Evening. 


7:30—Topic, “The Farm Home,” conducted by Major G. W. Woodward. Papers 
by Mrs. T. S. Gurney and Frank Evans. 


Friday, December 18—Forenoon. 
9:00—Business Meeting. 
10:00——Peaches .and: (Phumss: Varieties? sca. ois ats eevee etee = See Roland Morrill 
COU eMC CHEN SOU? ioe). cusis.c is osc systteeneleole aias ls Go are stasera micheal #8 Dr. R. C. Kedzie 


Afternoon. 


H—--Dreatmentof, Plant Diseases)’ 22 semis ctelswlcks ae aioelos tatoos: Profit. batt 
2:00—"The Natural) Pnemies of Inseets?s:%...:21 2... 6... oes Prof. W. B. Barrows 
SO WAC Lei EL AIES aay crcic | scot Ss ae ee Sea crete Prof. P. B. Woodworth 


Lectures will be thirty minutes long. A general discussion will follow each 
lecture. 
Both the day and evening programs will be interspersed with good music. 


PROGRAM—LONG DAIRY INSTITUTE. 
AT HASTINGS, BARRY COUNTY, DECEMBER 15, 16, and 17, 1896. 
PROF. C. D. SMITH, CONDUCTOR. 


All the State speakers were from the Agricultural College, except Mr. A. M. 
Welch, Ionia. 


Tuesday, December 15—Forenoon. 


10:00—‘“‘The Place of the Dairy on the Michigan Farm”.......... Prof. C. D. Smith 
11:00—“Combined use of the Babcock Test and the Observation of Dairy 
HOrMINsENesSeCLeCH OM OfsCOWSe ese ese las oon eran Mr. G. H. True 


Afternoon. 
1:00— Shall we BuygormRaise oumCows2. 2.2 6. one nee Mr. A. M. Welch 
OO ested ly EOE R URES amerertan) oie. Steven a: of ocht acd oer ei caales Te es Prot..€: Dir Smith 
3:00—General Discussion and Question Box on the above topics. 
Evening. 


- 7:00—Local Program. .Miss Flora Beadle, Commissioner of Schools, Barry County 
8:00—‘‘Dairy Chemistry,” Illustrated with Stereopticon........ Prof, F. 8. Kedzie 


Wednesday, December 16—Forenoon. 


10:00—“The Principles of Stock Meeding”. ......5..05..9 065 os Prof. C. D. Smith 

EE OO—“ SiO; CONSE UGCELOM A pateele oie ape sie catereet mais rca ole aera aloe aa oes Mr. A. M. Welch 
Afternoon. 

1:00—Business Meeting, Election of Officers, ete. 

oO) bP eeuing ‘the: Herd: ini Dry ¥ cars)? s ssi 2a, «oie ea nas nyo.0 ale s,a-0b0 Mr. G. H. True 

2:30—“Growing the Silage and Filling the Silo”...........5.... Mr. A. M. Welch 


3:30—“Discussion and Question Box on Feeding and Care of Dairy Stock. 


Brvening. 


7:00—“‘Local Program. 
8:00—‘Dairy Bacteriology,” Illustrated with Stereopticon...... Mr. C. E. Marshall 


Ww 
io 0) 
ree 
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Thursday, December 17—Forvenoon. 


10:00—‘‘Winter Feeding, with and without Silage”’............... Mr. A. M. Welch 
11200—“ThesHome Dairy Vs; thesWacrory tse pu eensierids cleieeee Prof. C. D. Smith 


Afternoon. 


1200—“ThevArt of Butter aki i cies 6 iil ee toic ve: aywre fol octets) oii Lie peu igtee mes tae 
2:30—A General Discussion of the Subject of Butter Making. 


Lectures will be about 80 minutes long, and full discussion will follow each lec- 
ture. 

This Institute is designed to ccver all phases of dairying applicable to this vicin- 
ity. In order to get the best of the Institute, it is necessary that those interested 
should be present every day of the sessions. 


THE ROUND-UP. 


Pursuant to the general policy of the Board of Agriculture in moving 
Institutes from place to place, the Round-up was this year held in St. 
Louis, Gratiot county. The local arrangements were well attended to. 
The attendance was considerably larger than at Grand Rapids, but the 
number from outside the county was considerably smaller. A woman’s 
section was held each afternoon. 

One of the most profitable features of the gathering were the confer- 
ences held. Each morning of the meeting there was held a conference 
of Institute lecturers, to discuss the lessons of the winter’s work. Each 
afternoon after the session of the Institute the officers of county Institute 
societies who were present held a conference to discuss methods of adver- 
tising, preparing programs, and similar topics. Great good resulted 
from these conferences, and we regretted that there were not more Insti- 
tute society officers present to enjoy and profit by them. 


PROGRAM OF SECOND ANNUAL MICHIGAN ROUND-UP FARM. 
BRS) ONSTIDE DE, 


HELD AT ST. LOUIS ON MARCH 2, 3, 4, 5, 1897, UNDER ITE 
LOCAL AUSPICES OF THE 


GRATIOT COUNTY FARMERS’ INSTITUTE SOCIETY. 
Tuesday Morning, March 2. 
Arrangement of Exhibits. 


Tuesday Afternoon. 


OW COMA icles is dic, i cue Oy Aen etc eee ted eaeerae Mayor Crandall, St. Louis 
NVESPOWS Cer eis hie s,s 54 Clee aheee ae ee Aenea ae Hon. C. J. Monroe, Scuth Haven 
2:00—““Green Manuring”.................Mr. A. A. Crozier, Agricultural College 
2 30—sDISCUSSIOM= LEG "DY... tak eto east eee eee A. E. Palmer and EH. A. Croman 
3:00—“An Improved Farm Barn”......Mr. John L. Shawver, Bellefontaine, Ohio 


3:30—Discussion. 
4:30-5:30—Conference of officers and delegates of County Farmers’ Institute 
Societies. ' 


ou 
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: Tuesday Evening. 
7:00—Musical program. 
7:30—“Bacteria and Their Importance in Hvery-day Life,” illustrated with 
SIRS] OU COI oy Sia wahhidio oles chee PORE Mr. GC. E. Marshall, Agricultural College 
8:30—“Prevention and Restriction of Communicable Diseases”.......... 
Dr. Henry B. Baker, Secretary State Board of Health 


a whale @iejee | «(0 6 ene, 0).c.0 © 


Wednesday Morning, March 8—Young Men’s Session. 


9:15-9:45—Conference of Farmers’ Institute lecturers. 
10:00—“Improving and Utilizing Low Lands”....Mr. C. B. Charles, Van Buren Co. 
10:30—Discussion. 


11:30—“Making Butter in a Dairy of Less than Five Cows’”............ 
SE EA Mites Catala abaka sles are aie: S aieeakoneaee Mr. G. H. True, Agricultural College 
TU Sip reyensenoins Weve loner reas A oolcbo Dodo opluicc Meooas J. H. Brown and E. A. Croman 


Wednesday Afternoon. 


1:30—“Recent Progress in Stock Feeding”. .Prof. C. D. Smith, Agricultural College 


2-00 Discussion, Ledmbyeraacieta: «0.2 eneeleeinnl sean) OAL WY CLE Ga Wilts alll 
2:30—“Sugar Beet Raising in Michigan”....Dr. R. C. Kedzie, Agricultural College 
S10 = DIGUSSON, WECh lo pgoreocmomaedoscocloo cepa oom DoG our oucUd Prof. C. D. Smith 


3:45—Question Box. 
4:30-5:30—Conference of officers and delegates County Farmers’ Institute 


Societies. 
Wednesday Evening. 

TOU Hlowers. lheipeiniiuvence one iuraly JikeZ.. a1 -nesitevatel eiionenets ketenes 

LE SOc CHO ORO ORCI aD Mr. Thomas Gunson, Agricultural College 
7:25—Discussion. 
(G@45— Lome Lifeson phe Warm. 2h). «cles << + = \-1- Mrs. Mary A. Mayo, Battle Creek 
8:10—Discussion. 
S-30-—- ihe Surroundines;of the Harm) ElOme ya as. ..5 <5 ee oe ics ses see ane 

Se RON ihc ackcich OREO Ea ID hye Hon. Charles W. Garfield, Grand Rapids 


Thursday Morning, March 4. 


9:15-9 :45—Conference of Farmets’ Institute lecturers. 

10:00—“Pruning, its Objects and its Limitations”. .Mr. R. M. Kellogg, Three Rivers 
10:30—“Discussion, led by Prof. L. R. Taft, Hon. R. L. Taylor and Mr. M. lL. Dean. 
11:00—-““Business Methods in Farming”........ Mr. Roland Morrill, Benton Harbor 
eS ODT SCUSSION, LEG Wiyis sisin cco of aicie ites cls erovcreheieie oot etre lo! veda: sfeleyratel abe) eleretieliei = Hon. Wm. Ball 


Thursday Afternoon. 


1:30—“‘Does Improved Stock pay the Average Farmer To-day?’........ 

BRC eR RO ISO A OSO'S OCD OOO Cho OE IDOI OD & Hon. Wm. Ball, Hamburg 
2:00—Discussion, led by Prof. H. W. Mumford and Sec’y I. H. Butterfield, Agricul- 

tural College. 
2:30-—“The Forestry Problem in Michigan”..Dr. W. J. Beal, Agricultural College 
Pe Ol APISCIISSION, LOG Dyeearierttesis stetstarctciers oletel eo) <loicuareloperenets Hon. Chas. W. Carfield 
3:30—Question Box. 
4:30-5:30—Conference of ofticers and delegates of County Farmers’ Institute 
Societies. 


Thursday Ewning. 


7:00—“‘Some Observations on the Old and Noted Fruit Districts of Dela- 


* ware, Maryland and New Jersey”........ Hon. C. J. Monroe, South Haven 
7:30—Discussion. 
SHOU re heal ChiG al AGU GALLON isi jcusve ele viele Pres. J. L. Snyder, Agricultural College 


8:30—Discussion. - 
49 
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Friday Morning, March 6. 


9:00-9:30—Conference of Farmers’ Institute lecturers. 
9:30—‘Smuts and Rusts of Grain’”......Prof. C. F. Wheeler, Agricultural College 
10:00—Discussion. : 


10:30—"The Essentials of Profitable Apple Growing in Michigan”...... 
TEA EEO Ora co aloe ucla Matai 2 Mr. J. N. Stearns, Kalamazoo 
tWe0—Diseussion, led. Dy... s2 cine tic oo hale ole eeicelste A. P. Gray and H. P. Gladden 


11:30—Pusiness meeting of the Gratiot County Farmers’ Institute Society. 


Friday Afternoon. 


1:00—‘“‘Some Insects of the Orchard and Garden”.............-...-csees 
wittateleteta: ete love le;a: clap ote (oteleveere Televe anetoiacoke Prof. W. B. Barrows, Agricultural College 
1:30-—Diseussion. 
2:00—“Structure of the Milk Glands of the Cow, and Diseases Peculiar to Them” 
PAO MMRIN ESS sit sts 545) Siro 0G eo cote Faanere ave aoe geke Dr. E. A. A. Grange, Agricultural College 
2:30—Discussion; ed" bys .21.. wikis -eieialebone Sec’y I. H. Butterfield and A. M. Welch 
3:00—Question Box and farewell meeting. 


WOMEN’S SECTION—HELD IN PRESBYTERIAN CHURCH. 


CONDUCTOR—MRS. MARY A. MAYO. 


Tuesday Afternoon. 
1:30—Demonstration lecture in cooking.. 


ed 


Bye a a si) cists lait a Nas, oT tame we eae Prof. Edith McDermott, Agricultural College 
3:30—“‘Some Points for Women who Make Butter”’.............c.+sceaers 

FT TRUAG is 6 cao s be wisye oie felt eso So eee Mr. G. H. True, Agricultural College 
3:45-—DisSCUssion. Ned DY%.c.c cu’ eustec Acts setter te tea co ass: sree ae -...Mrs. J. E. Long 


Question Box. 


Wednesday Afternoon. 


1:30—Demonstration lecture in cooking..............).... Prof. Edith McDermott 
3:30—‘Poultry Raising for the Farmers’ Wife’.............. Mrs. Mary A. Mayo 
4) — DISCUSSION SMEG “DY. osc noeie rete e's cts ersten oie elerae eG Mrs. George Abbott 


Question Box. 


Thursday Afternoon. 
1:30—“Some Things we Farmers’ Wives Need” 


AES Aen RC IEEE CCNE, CB. C5 on9 oo Mrs. Mattie A. Kennedy, Muskegon County 
2: 00==DISCUSSION, TOG DY. wivic.< ye tee epee ie + Bic essuwlols ire a ere) cperstolehoy ecko chee Mrs. Otto Mey 
2:30-— Mother and (Daughter? acescmnws okt 0 oe bk Oaeins pce ee oe Mrs. Mary A. Mayo 
5:00-—Diseussion, led by:....22 shoe nek seeier clones Mrs. N. B. Jones, Lansiag 


Question Box. 


1:30—“Thegideal Home”:.'.). vac cee ee een eee eee Mrs. L. W. Bliss, Saginaw 
200 Dis CUSSZOn led! DYis si. ceetae ee eer ee ioe eee eee Mrs. Stiles Kenneay 
2:30—“Being a Helpmeet”.......... Mrs. Mattie A. Kennedy, Muskegon County 


3:00-——Disecussion. 
Question Box. 
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ONE-DAY MEETINGS. 


The experience of last season convinced us that the chief fault of our 
Institute system is the simple fact that it does not reach as many people 
as it should; it oftentimes does not reach the very people who most need 
its influence. This can be truly stated without in the least reflecting 
on the management of any one Institute. The very fact that but one 
Institute is held in a county each year, the added fact that every Insti- 
tute draws the bulk of its attendance from a distance not to exceed five 
miles, makes it simply impossible for us to cover a county under the pres- 
ent plan. How to obviate this weakness without enormously increasing 
the cost is the problem. It occurred to us that the solution might lie 
along the line of supplementing the regular county meeting with a series 
of one-day meetings, scattered about the county, chiefly in localities 
unlikely to obtain the regular county meeting for at least some years. 
To demonstrate either the value or worthlessness of such a plan, we 
determined upon an experiment in two counties. We chose Ionia and 
Sanilac counties, securing without difficulty the hearty codperation of 
the officers of the Institute societies in both counties. Five one-day 
meetings were held in each county, as follows: 

In Ionia county—Portland, Monday, January 18; North Plains, Tues- 
day, January 19; Belding, Wednesday, January 20; Clarksville, Thurs- 
day, January 21; Lake Odessa, Friday, January 22. 

The county meeting followed the next week at Ionia. 

In Sanilac county the meetings were—Brown City, Tuesday, February 
1; Sanilac Center, Wednesday, February 2; Argyle, Thursday, February 
3; Minden City, Friday, February 4; Port Sanilac, Saturday, February 5. 

The county meeting was held at Croswell the week following. 

But one State speaker was sent, in each case Hon. Wm. Ball being the 
lecturer requested. The programs were like -the usual Institute pro- 
gram. In Ionia county the secretary personally made local arrange- 
ments at each point, with the aid of vice presidents and committees. At 
the time of holding the Institutes both the president and secretary 
attended each meeting. In Sanilac county the local arrangements were 
made through a sub-society at each point. The table below will give an 
idea of the value of the experiment. 


SYNOPSIS OF INSTITUTE WORK IN IONIA COUNTY, 1896 AND 1897. 


1896. 


One-day meeting at Ionia; average attendance per session, 435. 


1897. 


There was held one three-day “County Round-up” at Ionia, with 332 average per 
session; 


388 STATE BOARD OF AGRICULTURE 


Also five one-day meetings, as follows: 


Total Average per 
Place. Sessions. attendance. session. 
Portland eww eee wes ors a's iene 0 ool Os the ia Wares 3 780 260 
North Plansaeeicr cc. .0.< 0 os Stet aoe etoeaae c! 2 225 1138 
BSL GUS” ee eons lorei > elralio cee ew eueke alot eters 3 885 295 
COTES VINER Meee tees Sicisi< «oie apes Ss ete eee tes 3 600 200 
iaiine! OOLESSS ae metais «6 ates eis aie nreye elem vebel diate leks eters 3 570 190 
CTO TAIRA c8 SIAL S IESG ele a epee iaernereled 3,060 1,058 

Average attendance per session for these five meetings................++.0- 212, 

Average attendance per session at 68 Institutes, 1895-6..................... 223 


The extra cost to the State of the five one-day meetings was $27.00, or approxi- 
mately $5.50 per meeting. 


SYNOPSIS OF INSTITUTE WORK IN SANILAC COUNTY, 1896 AND 1897, 
1896. 
Held a two days’ meeting at Sanilac Center, average attendance per session 200. 


1897. 


Held a three days’ “County Round-up” at Crosswell, average per session 518. 
Also five one-day meetings as follows: 


Total Average per 
Place. Sessions. attendance. session. 
ESTO WN Olu yaa eA. ot sls alle oS tlare lel Seine Riana 3 775 255 
WAMULCVMOEMUCTN F Abt Lic(c.c a sie chevoahttehe aeons 2 225 108 
NPP Cae S ES emis a < « sick bah ne tpspee, ete ee ee 2 300 150 
I rica Kern), (OLt AS Sete Son enn RRE Pee rey gale’ Gio acer Pe PAKS) 137 
ROL NATUR C pes. =e o-oo ore alles when pyere Eaten ee emerson 3 425 162 
AMotaleer st feetalh. wks 215.9 SER ree ein pies ahs 2,000 812 

Average per session for the five one-day meetings. ................eeeeeeees 162 


The extra cost to the State was $37.00, or approximately $7.50 per meeting. 


The work was eminently satisfactory to the people in these counties, 
so far as we could ascertain. 

Our own opinion is that we have solved the problem; that a combi- 
nation plan of holding five or six one-day meetings in a county, and fol- 
lowing later with a longer county meeting, is almost ideal. We believe 
that with $1,000 extra appropriation per year we can hold at least 100 
one-day meetings each winter, and thus nearly double our efficiency. 
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WOMEN’S SECTIONS. 


A women’s section was held in connection with 56 Institutes the past 
season; at seven others the State furnished a lady speaker for the regular 
sessions. At most Institutes where women’s sections were held the lady 
speaker sent by the State to conduct the women’s section also appeared 
on the general program. While in a few instances there have been 
objections to the separate sessions for women, the general sentiment, 
especially among the women themselves, is heartily in favor of a contin- 
uance of the women’s sections. The following shows the places where 
women’s sections were held, and the attendance: 


Women’s Sections at Farmers’ Institutes, Winter of 1896-97. 


Attend- x Attend- 
County. Place. ange County. Place. hee 

Alconay—} -s = Harrisville ________- CU(AN EN bes '< | See ae Chase ess 28s 2 &3 

Aliepaniwe: 292-022 5-5 Allegan Se ees. 106, ||\uapeers... tee lapeerses.- as 211 

A pena ns =o ae Aineria fete ool see 116; ||) Lenawee = oe 2 A ditan: 202 S25 23, 225 

Ariprinitees2 1 52 SIS 3 Mancelona ________- 35) ||) laivingston).2 2. sen) Howell Ue See Fy eee eee 

eis See Svangish be 4 ee eee eee Macomb: 2) 22 Armada 2225-2) ass) 200 

Barryesse oo cos Hastings 2s 46.2) sence se~ Manisted-.-2-.222- Copemish .__-.----- 66 

Ay ee oa ee Anburne=25222.20e_ 67 || Marquette ____-__-- Marquette ose ss 

IbenziGis 2 ats enzoniaens soo ASH Mago ne eee eae Scottvilles- = 48 

ISprrien ses. Nilese. = 8a 22 80 le Mecosta:. = =5 5.5 |_ Morley 36 

IBTaAnG Hees Sse Coldwater ____-___-- 350 |} Menominee _____-_-- Stephenson l= -|pe ee asaee 

Palhoun’ 2-2-0) 24 Albion sete eee. 2508 || Midland: 2222. —"23 Midlands: 222422- 80 

(Chitty 2 a ae ee Cassopolis._____-_--. 250 || Missaukee__-_--_-_-_-__- lake Citys-2--- == 32 

Charlevoix. -_-___-_-.-- East Jordan___-___-- 324 @MOnTOe ss 1a = eee Monroe = 225. 72 

Cheboygan-_.---_-_----- Cheboygan-___-_---. 6 || Montcalm_________. Carson City_______- 116 

Chippewa .-- 2. 22-=2 Sault Ste. Marie.__- 52 || Muskegon_______-_- Muskegon________-- 96 

Olintorne:) 2-2: Sti doling: ss.) 2-2. boul ll Newayeo-.---- 

OLA WLOLO 222 2-2-8 Grayling os alc ethe Ss) Oaktand)2-2 = 2322 

Dickinson_--_____--- Norwaylseiree ate Ae Oceana: Ss 

Watonmer. 22 fe Charlotie==s= 2-5 122)|| Ogemaw {222272222 

Emmet______-_---_-.| Harbor Springs___- 45 | Osesolarcsoss2 se5- 

(CI CrCG ss 5 eee Blushing so -- 225n |) Oscoda, =e ease seee 

Gladwane ss = oes. Gladwin 60 |} Otsego __-_- = 

Grand Traverse___... Traverse City _____- 5b i Ottawas so sae ee 

Gratiet= 24 ==: Stiliowis! 23225. 2 1,125 || Roscommon_--___-_- Roscommon u 

Ei sdalese sc.) 255; Hillgdalee- Sees 785 ||) Sarcinaw 2220.22 ose Chesaning. -.-----_- 125 
Bad Axe____ 160)'||-Santlace_---= = Groswellt- oo =.=" 250 
Stockbridge 350 || Shiawassee _______- Laingsburg ____---- 175 
Tonia. =o 250 Sts Clair 2222 Sees Bimota eee ee 
Tawas City __ 58 || St. Joseph__________ Three Rivers -_____- 400 
Tron ‘Rivera eee ee eS Tuscola: 222s Wassan) soe ee 122 
Mt. Pleasant-_-_--- 99 || Washtenaw -------- Chelsea) 22--=222-32- 350 
Brooklyns-22333555 220) ||) Wayne:.--=--22 = Plymouth! 22 222- 2: 350 
Kalkaska) 22 40 || Wexford _._--.--.-- Shermane- 22s 44 
Grand Rapids.____- 150 


= 588 


Nore.—Total attendance, 8,326; average per session, 141, 


1 To these places the State sent a lady speaker, but no separate women’s section was held. 
2 Four sessions. 
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COLLEGE EXTENSION 


was another line of work undertaken during the year. We arranged with 
Mr. Roland Morrill, of Benton Harbor, to give a series of lectures in 
Allegan county on the subject of “Peach Culture.” We believed that 
by this plan of lectures we could reach people more completely and do 
more good than could be done at a Farmers’ Institute, valuable 
as an Institute is. Believing this, we desired to experiment a little to 
find out if our theory was worth anything. 

The general topic was that of “Peach Culture.” The idea was to give 
three lectures at each point on this topic; lecturing the same day of 
the week at each place, for three weeks in succession. “Mr. Morrill divided 
the topic as follows: 


1. “Location of orchard and the 
selection and planting of trees.” 
2. “Cultivating, pruning, fertilizing, etc.” 
(This lecture was illustrated with stereopticon.) 
“Harvesting, marketing, and varieties.” 


We arranged for meetings at the following places and dates: 


Shelbyville, Wednesday, March 10. March 17. March 24. 
Wayland, Thursday, March 11. March 18. March 25. 
Moline, Friday, March 12. March 19. March 26. 
Otsego, Monday, March 15. March 22. March 29. 

Martin, Tuesday, March 16. March 23. March 30. 


Lectures began at 7:00 p. m. except at Moline, where they began at 
2:00 p. m. 

These lectures were advertised as absolutely free to everyone wishing 
to attend. Mr. Morrill was taken about from place to place, to visit 
orchards in each locality, and entertained en route. Any expense con- 
nected with this was provided for locally. Otherwise we paid expenses. 
We also endeavored to secure regular classes at each point, to take notes 
and read during the week. During the day time Mr. Morrill visited 
various orchards in the vicinity of the places of the lectures. 

Mr. E. J. French, Otsego, secretary of the County Institute Society, 
had general charge of arrangements for these meetings, and the follow- 
ing gentlemen took immediate local charge of the meetings: Shelbyville, 
T. G. Adams; Wayland, C. A. Clark; Moline, F. C. Gilbert; Otsego, Geo. D. 
Higgins; Martin, R. Johnson. 

Another series was arranged for in Oakland county, for farmers’ 
wives, on the same general plan as that pursued above. Mrs. Mary A. 
Mayo, of Battle Creek, was chosen for this work. 

The general theme of Mrs. Mayo’s talks was along the line of the talk 
which she gave at many Farmers’ Institutes on “Mother and Daughter.” 
The topic was divided into three, and one topic was presented each 
afternoon. 

“The House We Live In.” 


ie 
2. “Wifehood and Motherhood.” 
3. “Mother and Children.” 
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We arranged the following dates for Mrs. Mayo: 


Highland—Tuesday, March 9. March 16. March 23. 
Milford—Wednesday, March 10. March 17. March 24. 
Wixom—Thursday, March 11. March 18. March 25. 

Novi—Friday, March 12. March 19. March 26. 

The meetings were held at two o’clock in the afternoon. 

Mr. A. C. Bird, of Highland, very kindly gave much time to arranging 
the details of the work, and the following ladies also contributed largely 
to the arrangements: Highland, Mrs. Harrison; Milford, Mrs. McCall; 
Wixom, Mrs. Sibley; Novi, Mrs. Hazen. 

Unfortuately the whole three weeks proved the muddiest time of 
year, the last week the roads being almost impassable. Yet the attend- 
ance was fair and the interest good. In both counties the verdict of the 
people, as far as we can learn it, is “it is a good work, and we favor its 
continuance.” The attendance was as follows. Mr. Morrill’s second 
and third meetings were.combined at Otsego, Martin and Moline: 


1st 2d 3d 


OUAGEIM ae Beicekd acidic Sarton HomRCIpmer wicioo c 6 ge aire ueme preter Con str eee eo 34 41 

IES, OMe Neiscin ct: On 6 eae ee Reteae OEE clo 5 cee COLTER Er, Cla o.com ame rice 30 26 ae 

MSH ELD y.valles:< scrape che cutie costes cescics Selec hache Spare sbelatete) ofan a! daisie efauatsy are lctoverszerets 22 36 12 

SUPER ViLeDTCh © sess te ea cyeemems tate at aca 2 ce vee poteciey extol erence tayo) ose) oh autre cepa iaePeitan duotecoh extn 40 52 42 

IT LATA Ce thee PEATE als. che race a aS oa Ye ATER Rend op evey sic Na CPPa ache shader 50 46 Oe 
1st 2d 3d = Evening. 

NISHA) «i ya sioratere theres. elias Sie sicnste aie. cisvensyar eek ooh ane sisuces 22 ++ 41 

MEAT EONS os 251 Saree S Oe Bk at Ve Bialalaha Staion as fe. shsy siece ave “re 67 50 =6150 

\ ABS 0 Ties ten oe ont oy RRC ERO ARES EERO GCI cane TS 33 25 37 85-87 (2 eve.) 

ICO) 2 gn ERR aD Or ict CER CRORES Cicere RCE rE ere ete 47 92 85 wee 


CO-OPERATIVE EXPERIMENTS. 


The experiments outlined on page 312 of last year’s Institute bulletin 
were carried out by numerous farmers, but no reports were made in 
shape for publication. The work was of some value, however, and in 
many cases was reported at the county Institute. We believe that there 
is opportunity for some good work along this line. This year, however, 
we are offering no experiments. 


EXHIBIT AT STATE FAIR. 


The prizes for exhibits by County Institute Societies at the Michigan 
State Fair of 1896 were not competed for, and will probably not be 
offered this year. 


AGRICULTURAL SURVEYS. 


Believing that a better knowledge of the resources of the upper pen- 
insula, so far as agricultural prospects are concerned, would remove 
some of the prejudice that exists in the minds of many people against. 
that part of the State, we asked Prof. Wheeler and Hon. Wm. Ball, two 
of the lecturers who attended the Institutes in the upper peninsula, to 
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spend a day in each county visited, and so far as they could in the limited 
time, to observe the natural agricultural conditions. The counties vis- 
ited were Marquette, Iron, Dickinson, and Menominee. Of course the 
work was more or less superficial. But Prof. Wheeler has studied the 
botany and geology of the whole region, and speaks from the scientist’s 
standpoint. “Mr. Ball is a close observer, and a successful farmer, and 
speaks from that standpoint. We therefore present their reports, as 
being valuable contributions to the knowledge of the resources of our 
State. The visits were made in late September. 


PROF. WHEELER’S REPORT. 


Superintendent of Farmers’ Institutes: 

DEAR Srr—According to your directions, one day during each of the Farmers’ 
Institutes held in September, 1896, at Marquette, Iron River, and Norway, was 
spent in making a preliminary examination of the soil and forest conditions in the 
vicinity of the places named. The following report is respectfully submitted: 

The extent of the upper peninsula of Michigan from east to west is about 318 
miles; width, 30 to 164 miles, forming about two-fifth of the State. The general 
elevation is 400 to 1,100 feet above Lake Superior. <A line drawn from the city of 
Marquette south and west to the mouth of the Sturgeon river divides the peninsula 
into two unequal sections, which present very marked surface and geological con- 
trasts. The eastern portion is underlaid with sandstones and limestones. These lie 
in a horizontal position, making the floor of the level country to be found from 
Sault Ste. Marie westward. These plains slope gradually northward from the 
southern borders to a watershed and thence fall rapidly to the shores of Lake 
Superior. This portion of the State contains many lakes and marshes, and a few 
fine forests of mixed pine and hardwood remain. The principal portion of the agri- 
cultural lands is to be found in this section. The western portion is in marked 
contrast with the eastern. Here are the iron and copper areas covered with the 
oldest known rocks, which have been tilted up at various angles by volcanic action, 
forming a rugged, broken surface, with little agricultural land except in the” south- 
western portion. 


MARQUETTE COUNTY. 


The soil in Marquette county is a mixture of the pulverized red sandstones lying 
along the lake shore and the drift brought from the north and eastward. South and 
east of the city of Marquette the soil is light and sandy. A part of Chocolay and 
West Branch townships was examined. The trees and shrubs along the first part 
of the route were those common to the light, sandy plains of northern Michigan, 
viz.: Three species of poplar, the American aspen, the large-toothed aspen, and the 
balsam poplar, named in the order of size and value; small, paper, or canoe birches, 
pin cherries, jack pines, white and Norway pines, hemlocks, white spruce, balsams 
and arbor-vite, with occasionally a stunted red oak and red maple. 

Entering Chocolay township the land begins to improve in quality, due to the 
limestone rocks which underlie the soil south of the lake shore. The whole of 
this part of the route shows the destructive effect of lumbering operations, followed 
by forest fires, leaving a dreary, blackened ruin, which, however, is relieved at 
this season of the year by the most brilliant autumn colors of maples, poplars, 
birches, pin cherries, set against the greens of numerous white spruces, pines and 
hemlocks. 

The deciduous trees in the township of West Branch became larger in size and 
more numerous. The pin cherries and poplars give place to large, fine sugar 
maples, basswoods, cherry birches, elms, and large hemlocks. Comfortable farm- 
houses now become more frequent, the clearings are larger and young orchards are 
planted generally. The soil continues to improve as we pass southward along 
’ the Chocolay river. The farms are more numerous, better buildings, better crops 
of spring wheat, oats, barley, peas, potatoes, and even some fields of corn 
are seen. The best timber is seen on Sec. 12. Here is a thrifty Swedish settle- 
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ment named Yalmar. Here the party stopped for dinner at the hospitable home 
of Mr. Gustay H. Bahrman, who has well cleared fields and good crops. Mr. 
Bahrman has in operation a portable sawmill. In the neighborhood is a com- 
fortable Lutheran church, and a good sized schoolhouse. Here are evidences of 
prosperity which compare well with many communities in lower Michigan. 


IRON COUNTY. 


The soil conditions in Iron county are entirely different from those in Mar- 
quette county. Here the surface is underlaid with granite, in which occurs the 
iron bearing series of rocks, so that the hills may be said to be literally full of 
iron. The soil which covers these rock masses and the multitude of hard-head 
boulders scattered about, is a fine sandy loam of good quality and everywhere 
alike in composition, which seems to show that it must have been derived from 
the Mississippi valley waters after glacial times. This soil is very finely divided, 
of a rich brown color, and is easily cultivated. A portion of four townships lying 
east and north of the village of Iron River was examined. The country is much 
broken, being traversed by a series of hills and valleys lying between Iron river 
and Paint river. In many places the hillsides are very stony. 

On the hills is a fine growth of sugar maple, the most abundant of all the forest 
trees in this part of the country; next in abundance and value are the yellow and 
cherry birches, which attain a large size. Hemlock is frequent, as well as bass- 
wood and water elm. Jronwood is common and of large size. Rock elm is seen 
occasionally. White spruce and balsam are frequent. The commonest shrubs 
are mountain maple, the beaked hazelnut, red-berried elder, and moosewood. Red 
raspberries are very common. No black raspberries were seen, and few black- 
berries. 

The soil conditions and forest growth in the part of Iron county examined show 
that good crops may be raised here in favorable seasons. 


DICKINSON COUNTY. 


The soil conditions which prevail in Marquette county are continued into south- 
eastern Dickinson county except that the drift and gravels are mixed with a 
larger percentage of limestones and the forests are taller. The two tracts of land 
are so nearly alike in all material respects that it will be unnecessary to describe 
the county further, except to say that since the passing away of lumbering many 
good farms have been cleared and the crops on the ground indicate that business 
principles applied to agricultural operations will bring success here as well as in 
the lower peninsula. 

C. F. WHEELER. 

[Mr. Wheeler was unable to visit Menominee county. ] 


MR. BALL’S REPORT. 


Superintendent of Farmers’ Institutes: 


DEAR Sir—Agreeable to your request that during the Institute work in the upper 
peninsula I should learn as far as possible the agricultural conditions affecting farm 
operations in counties where Institutes were held, the following is submitted: A 
day was spent in driving over portions of each county where an Institute was held; 
and while no great amount of territory could be traveled over in so short a time, a 
general idea of the country was obtained, and with the specimens of the different 
productions shown at the different Institutes one could form a fairly intelligent 
opinion of what each county is capable of producing. 

It is well known that the upper peninsula as a whole is very rich in its mines of 
‘iron and copper, with prospects of silver and gold in quantities sufficient to warrant 
investments in mining them. Large quanties of valuable pine lands have furnished 
untold quantites of lumber, and much remains unused, while large tracts of hard- 
wood timber remain, which when relieved of the lumber and wood values will con- 
stitute the farming lands in a great measure of that portion of the State. 
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Marquette county (the first to be reported), has over two hundred farms, contain- 
ing about 8,000 acres of improved land and twice that number of unimproved land. 
The township of Chocolay, south and east of the city of Marquette, contains the 
larger number of improved farms and is considered among the best for farming 
purposes. The land for farming purposes is somewhat scattered, or in other words 
is not in continuous large quantities. On hardwood ridges the land is as a rule 
fertile. The soil is not deep but in its new state is quite productive. Potatoes and 
grass are the main productions. Dairying to a limited extent is being carried on 
and in my judgment should be made one of the chief adjuncts in agricultural pro- 
gression in that locality. The potato acreage in 1894 in the county was about 600 
acres with a yield of about 7,000 bushels; and the acreage is still increasing. One 
farmer two miles from Marquette City has this year (’96) 70 acres of this crop which 
appeared very promising. 

From three to five thousand acres of hay are cut yearly, yielding from 3,000 to 
5,000 tons. Fine specimens of apples and plums were shown, while small fruits are 
grown in abundance. Nearly all kinds of vegetables are now grown and specimens 
exhibited were a credit to any locality. In this county large tracts of the best agri- 
cultural lands are owned by railroad companies, and are held too high in price con- 
sidering the low price of farm products and the amount of hard work necessary 
before such lands can be put in good farm shape. Unlike the lower peninsula 
the wood upon such lands is not very valuable at present and in clearing has to be 
wasted in a large degree. Although as far north as latitude 47 and 48°, when the 
county is more generally cleared up and the low places drained, late frosts in the 
spring and early frosts in the fall will probably be less frequent and the county 
become better adapted to the growth of a greater variety of agricultural products. 
To a stury and determined class of young farmers without much means and who 
are willing to undergo privations and some hardships incident to a new country, 
this part of the State offers a variety of inducements. 


IRON COUNTY. 


Iron county, the next in order, has between one and two hundred farms, contain- 
ing about 4,000 acres of improved, and 17,000 acres of unimproved farm lands. The 
township of Iron River contains the largest number of farms, Stambaugh, adjoin- 
ing, being next in number. Mastadon following next in order. This county, like 
some other counties, has suffered on account of what is known as the homesteaders’ 
trouble, on account of insecure titles to these lands. The matter is being adjusted, 
and it is hoped that in the near future these troubles will have disappeared and a 
marked hindrance to the improvement of the county annihiliated. This county, as 
its name indicates, is full of valuable iron lands or mines. Vast amounts of wealth 
lie buried in its hills and only await the good time which everyone is hoping for to 
bring forth from its hidden sources large quantities of this wealth. The best farm 
lands are those situated on the large tracts of elevated hard wood lands. They are 
rich in fertility, with limestone in profusion, which if lime was required as an 
article of merchandise would be a very valuable acqusition. The township of Iron 
River is largely peopled with Swedes, who are an industrious, hard working people 
and who will in the course of a few years have their farms in fine shape and also 
profitable as money-makers. The principal crops are potatoes, hay, and oats, 
though wheat is being grown to a limited extent. In 1894, one hundred and ninety 
acres of potatoes were planted and about 20,000 bushels of potatoes harvested, and 
the quantity planted and the amount harvested in 1895 and 1896 far exceeded the 
above quantities, both in acreage and yield. Over 2,000 tons of hay were cut in 
1894, and over 4,000 bushels of oats harvested, and in 1895 very much larger quan- 
tities of both crops were secured. In 1895 oats yielded frequently 60 bushels per 
acre. In 1896 the straw was heavy but the yield and quality not so good. Wheat 
is being grown in limited quantities, but this locality bids fair to become quite a 
wheat growing region, especially of spring varieties. Fruits and vegetables grow 
well, apples predominating in the fruit line. The same remarks as to people and 
farming made with reference to Marquette county will apply to Iron county, and I 
think the prospects for the farmer better on account of a superior soil and fully as 
mild a climate. 
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DICKINSON COUNTY 


is a new county, full of iron ore and with plenty of mines, some at work and some 
idle. The general character of the surface is somewhat similar to Iron county, 
but good farming lands not so plenty, with more of the poorer sorts. The township 
of Norway contains most of the lands used for farming purposes. Dickinson county 
in 1895 reported 55 farms, containing 2,251 acres of improved lands and 3,805 of 
unimproved land, of which amount the township of Norway claimed 1,287 acres of 
improved and 1,623 unimproved acres. Number of farms twenty. This number is 
increasing slowly. As a whole the land is not so fertile as in Iron county. There 
is less hardwood land and more of lightish sandy land. Though some wheat, corn, 
oats, and hay are grown in this county, the main crop is the potato crop, 31,000 
bushels having been raised in 1894 with an increased amount in 1895. On some of 
the lighter lands of this county is located a farm of several hundred acres and finer 
erops of mangels, fodder corn, and hay need not be expected from the more fertile 
farms located elsewhere. These crops were produced by a systematic method in 
farming. Plenty of stock is kept and large quanties of manure made and properly 
applied, all going to prove that superior cultivation, even upon poorer land, brings 
with it a proper reward. 

One thing noticeable in all the counties mentioned is a lack of sheep. As soon as 
suitable houses for winter shelter can be secured I believe that there is nothing 
that will tend to make farming in these localities pay so well as a proper number of 
good sheep. Add to this the dairy, which in both Iron and Dickinson counties 
should be increased. I saw some as good corn grown in the vicinity of Norway 
(fully matured) as need be seen in any county. Variety, what is known as flint 
corn. Wheat is grown quite successfully upon a few farms and probably may be 
on many more. Fruit and vegetables grow well. Among the many iron localities 
are found many,acres of fair farming lands which should be cultivated and if the 
mines resume active work, as people believe they will, a home market and a good 
one will be found at the farmers’ door. Landis cheap. The climate healthy, water 
pure, schools and churches abound, and while there are some drawbacks, there is 
much to encourage thrift and industry as applied to farming in Dickinson county. 


MENOMINEE COUNTY 


is situated further south than any of the counties enumerated and is from its loca- 
tion better adapted to agricultural purposes. This county has been noted for its 
_lumber interests in the past, but as its forests of pine disappear farming operations 
increase and upon the whole men who have been engaged in lumbering are be- 
coming conyineed that the permanent wealth of the county lies in its agricultural 
capabilities. The surface of the portion over which I traveled, a distance of forty 
miles from north to south, was mostly level and soil for farm purposes mostly 
good. This was attested by the crops grown. The land reported as now in farms 
in 1895 was in round numbers about 53,000 acres. Of this number of acres about 
20,000 are improved; number of farms about 600, and this number is increasing, 
judging from the new clearings and new buildings as seen along the highway. 
The township of Stephenson leads all the townships in the number of farms, 
amounting to nearly one-fourth of the whole. In this county are grown wheat, 
corn, oats, potatoes and hay; potatoes leading with an amount in 1894 of 88,634 
bushels from 881 acres. 

In the year 1894 there were raised 30,000 bushels of wheat from 2,191 acres, 
average yield 13.56 bushels per acre. Some corn was raised amounting to 1,121 
bushels and 97,144 bushels of oats. Hay in 1894 amounted to over 8,000 tons. Fruit 
is generally grown, especially apples. Dairying in some parts of the county is car- 
ried on to a large extent, pavticularly at or near Menominee city. There are large 
amounts of farming lands for sale at reasonable prices in this county, lands which 
will become more valuable as farming takes the place of lumbering. The township 
of Stephenson takes the lead today in agricultural pursuits. The farmers are a 
wide-awake and intelligent set of men and women. At the last Institute held there 
a very fine display of horses for farm work was made. Some very good cattle and 
Swine, but strange as it may appear very few sheep. The fruit and vegetable dis- 
play was very fine and full. The work of the different schools showed thoroughness 
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and interest on the part of the teachers and pupils and spoke well for the general 
interest in all that goes to make a community prosperous and intelligent. The farm- 
ers in this part of the State think they are entitled to an experiment station and I 
think their ideas are sound. Many of the experiments made at the stations further 
south do not apply with particular force to those localities further north, and they 
think that the State Board of Agriculture should locate a station in that vicinity 
even at the expense of abandoning one in the south part of the State. I hope 
their prayer when presented will be granted. 

As seen by the hurried visit in the counties mentioned, as well as by the study of 
the reports made from these localities, I am convinced that a prosperous future is in 
store for those farmers who will make the most of the opportunities at their com- 
mand. No country in the world has the double or quadruple advantages in its 
ores as the Upper Peninsula of Michigan. Iron and copper, gold and silver will be 
stable commodities as long as people live. The mines so long idle will in the course 
of a short time be in full operation. Miners will. have to be fed. A home market, 
the best in the world, awaits the farmer here. One of the essential needs in these 
localities is more stock of the proper sorts if they receive the care and attention 
that that stock requires in any locality. 

Yours truly, 


WILLIAM BALL. 
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FARMERS’ INSTITUTES HELD IN 1896-7, 


WITH DATES AND ATTENDANCE. 


* The attendance is figured in the following manner: The Secretary of the Institute and the Conductor 
sent by the Board each reported the attendance by sessions. The estimate is based on the largest 
pumber present at any one time of the session. We have averaged the reports of the Secretary and 
the Conductor separately, and averaged the results. Occasional discrepancies indicate some careless 
counting. But by the method used we have probably attained a generally fair estimate of the average 
attendance at each Institute. The attendance includes that at women’s sections. 


Average 
County. Place. Dates. attendance 
per session. 
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Alpen aes stene. 2s. eee Allmona c: 224 ee eee Dan, Onis LSoereoe Le anpe tee 74 
FEATS Aah (0 | aie 9 a a Mancelonde sone nee eee AD fsropes EPs te a ee eee 96 
AT ORAC wees fern ee eee SCAN Gish 5.56 on es eee Feb. 4-5, 1891p eee . 220 
ArT yes a ee aa tins ese cee eee Dee: (=U e956 eee ee 43 
RV eo ene eee PANO UCT see ae 8 Ee se Heb) 3-45 1897 mata eee, 134 
Bonzipmenc. 22s ee Ben Zona ses ee eee Dec. 8-9, 1806 ee ee 147 
B13) cls) ee ee ee ee LD eae See ee se a Re oe Feb. 26- D7, NSO RES ae Ue as ee 349 
Branches. sees. ars ese Coldwater-2 a5 ee Dec. 18-19, 1SOG See eSB 475 
Calhounie. 2.22222. 2 ADT OR fi be ste = es re sc Hebil9-20 180 lees ee ee 309 
Wasee ss _- 2- = tk. eee Gassopolise Se eS es Reby2b-20,0189 ieee a 308 
Mharievorms.o 2... ees iDASst JOrgann\ 22s eee Decws=41896 2-2 Pk 127 
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OLN bOTt oes ee Str ONSts see ee eee Jan 2l—22) 180 Fie eee 101 
Crawtford=.. 5. -=3) eee Grayling 27 seo eee ee Deeci=8) 18965 2 i es 53 
Dickinson: 22.) 2222-5. see Nonwa yes Se. os Sew Sept. 30-Oct. 1, 1896.________ 43 
Da ponieeens 3) Si eee Cliarlottere. |. eens a ani 2Ocelel SO ieee eae 265 
mimetics ee S| Elan borepringass este. ole Mec. 2-3, 1806s estan ee 116 
Grenesee = *5..=235-=-=_ 2: ee Bos hivipee = ts eee Ee oye (ate Wy (ot Koh yf 5 eee a 396 
Gladwinies 2-25 eee Gilsidiwins 2 Ss) 25 ae a Dey 223 plCdG meee eee es 71 
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Gratiot ho 2.0 oes eee St. Louis, Round-up________- Mari 2-54 180 Teoa22 ea 596 
PRES alee ee. ag IFN Salo gs 2 doe ON A Jane 21a Poy eo Tee ae eee 128 
tron teees soe ot IBpadvAkes-. ie es Heb wlta(2 aise tees eo ee 340 
Hints li arrest os 52s a Se Stoekbridgoel) 232.5 2s Jangis=19) T8oTe. = ea a 215 
lithe Se ee Pee aye Cee SP ee eee eee Jianneo=c lee Sole eee 338 
Gio oe SS I RE awaBl Oty ee eee PLES pw Stet bolt (GA ee Sh oe 77 
TO eee een as ee OME LV Ort oe oe Scan Septs28=295 18962225. 2 85 
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Ializac kw eter se yi. de eS Mallkaska 2 eras 5s ayes Nov. 30-Dec. 1, 1896___.____- 116 
eri ie eee Te Grandthapidsstcs ie 2S Web: 25-24, 1807s 295 
IDA oe saa ee ee ae CR aSG eee rae oe ae Dee. tosis 9be eee ee 134 
Tea pOC het eae Ss dee apaer ee sree hoe Mebi2-3 p10 Gee 22 3 os 285 
Mena wees eke Ee Ad rise es ee Te oi Das oiee oot pee ee 291 
Loiiphins (i): es ee EO Saat Howellee sa Rene eS JiATis LO LO wcuue eee eee ae 309 
Macomb s 2 et ares a: Avmad awe eee 2s Jan. 12- 13, PSO Ie eed 227 
MEATISLAC Eoin) oe Ae Sor Copemish sees oe ee Dec. 7-8, if: I 209 
Marquotter 2-2. cs Marquettece- 9-2 Sept. 23-24, 1896 .__.________- 171 
MasOnY fie 78 tes 9 Se elke Scotti lie = a ee Dec. 15=16,.1896.. 2) 255 ee 109 
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INSTITUTES HELD IN 1896-7,—Concluded, 


Place. 


iake' City 42.5 eee as 
Monroos-222ee ee =e 
Carson City) a 
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Fremont). oes See 


Shelby (Soe Sie See 
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Dates. 
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per session. 


Dec. 11-12, 1896. =. 2-2 -423252| 
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Jan 14-15, 1807 22 5Le see 
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Feb: 1-2, 1897. --__--- 
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Norge—Average per session for all Institutes held, except one-day meetings, 201. 
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LECTURERS AT FARMERS’ INSTITUTES, 1896-7, 


WITH TOPICS OF LECTURES. 


We present below the names and addresses of persons who were sent 
by the Board as lecturers to the various Institutes. We also give their 
topics. We have divided the list of speakers into three classes: 


I. 


The following are regular employés of the State Board of Agriculture, 
and received expenses only while attending Institutes: 


Pror. W. B. Barrows, Professor of Entomology and Zoology, Agricultural College: 
1—Insects of the garden and orchard. 
2—Parasites of domestic animals. 
Dr. W. J. BEAL, Professor of Botany and Forestry, Agricultural College: 
1—Clovers and grasses for Northern Michigan. 
2—Forest control. 
8—Some troublesome weeds and how to eradicate them. 
Hon. I. H. BUTTERFIELD, Secretary, Agricultural College: 
1—The outlook for stock feeding. 
2—The silo. 
38—The present status of the thoroughbred animal on Michigan farms. 
A. A. CrozirER, Assistant in Agriculture, Experiment Station, Agricultural College: 
1—Green manuring. 
2—Clovers and grasses. 
8—The family fruit garden. 
M. L. DEAN, Assistant in Horticulture, Agricultural College: 
1—The potato patch. 
2—Orchard fruits for Northern Michigan. 
38—The apple orchard. 
4—The home fruit garden. 
Dr. H. Epwarps, Professor of English Literature and Modern Languages, Agri- 
cultural College: 
Markets. 
M. W. Fuuron, Assistant in Agriculture, Agricultural College: 
Farm fences. 
H. P. GLADDEN, Assistant in Horticulture, Agricultural College: 
1—Potato experiments at Michigan Experiment Station. 
2—Spraying: Ior the average farmer who grows fruit. 
Dr. E. A. A. GRANGE, Professor of Veterinary Science, Agricultural College: 
The structure of the milk glands of the cow, and diseases peculiar to them. 
THoMAS Guwnson, Florist, Agricultural College: 
1—A few thoughts on the care and value of flowers. 
2—Flowers—their influence on rural life. 
Pror. W. O. HEeprick, Assistant Professor of History and Political Economy, Agri- 
cultural College: 
Progress in tax reform. 
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Dr. R. C. Kepzte, Professor of Chemistry, Agricultural College: 
1—Wheats for Michigan. 
2—Torecasts of frosts. 
8—The simpler chemistry of the soil. 
4—Soil exhaustion. 
5—Feeding the soil. 
Pror. F. S. Kepzir, Adjunct Professor of Chemistry, Agricultural College: 
1—Keeping up soil fertiltity,—what it means and how it is done. 
2—Some interesting points about soils. 
Cc. EB. Marsuay, Bacteriologist, Experiment Station, Agricultural College: 
Bacteria and their importance in our everyday life. 
Pror. Envirnh McDerermort, Professor of Domestic Economy, Agricultural College: 
Demonstration lectures in cooking. 
Pror. H. W. Mumrorp, Assistant Professor of Agriculture, Agricultural College: 
1—Ten points in taking care of farm stock. E 
2—Why and how should the farmer be educated? 
Pror. C. D. Smiru, Professor of Agriculture and Director of Experiment Station, 
Agricultural College: 
1—The home dairy vs. the factory. 
2—Stall fixtures. 
3—Forage crops and how to raise them. 
4—The home dairy. 
5—The art of buttermaking. 
6—Principles of stock feeding. 
Dr. J. L. Snyper, President Agricultural College: 
Practical education. 
Pror. L. R. Tart, Professor of Horticulture, Agricultural College: 
1i—Diseases of small fruits. 
2—Diseases of pome fruits. 
8—Diseases of stone fruits. 
4—Treatment of plant diseases. 
G. H. ITRuE, Instructor in Dairying, Agricultural College: 
i—Making butter in a dairy of less than five cows. 
2—Better butter cows and how to get them. 
3—Feeding the dairy herd in dry years. 
Pror. H. K. VEppER, Professor of Mathematics and Civil Engineering, Agricultural 
College: 
Bridges and culverts for country highways. 
Pror. C. I’. WHEELER, Assistant Professor of Botany, Agricultural College: 
1—Some bad weeds and how to eradicate them. 
2—Smuts and rusts of grains. 
3—Grasshoppers. 
Pror. P. B. WoopwortH, Assistant Professor of Physics, Agricultural College: 
1—Water in physics. 
2—Water in the air. 
3—Water in the soil. 
4—Water in plants. 


Ts 


The following were employed especially for Institute work, and were 
paid a per diem and expenses while on such work: 


Hon. Wm. BALL, Hamburg: : 
1—Value of improved stock and how to improve it. 
2—How I grow wheat. 
38—Maintaining soil fertility. 
4—Does improved stock pay the average farmer today? 
5—Business sense in farming. 
6—How I grow corn. 
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J. H. Brown, Climax: 
1—Value of corn fodder for stock. 
2—Cleanliness and care in the dairy. 
3—Keeping up fertility. 
4—The educated farmer. 
5—The home dairy. 
6—The silo. , 
7—The feeding and care of a dairy herd. 
C. B. CHARLES, Bangor: 
Improving and utilizing low lands. 
I. N. CowpReEy, Ithaca: 
1—Potato growing. 
2—The home dairy. 
E. A. CROMAN, Grass Lake: 
1—Buttermaking in a small dairy. 
2—Shall we farm without keeping live stock? 
3—Clover and other forage crops. 
A. P. Gray, Archie: 
1—The farmer’s fruit garden. 
2—The essentials of profitable apple growing in Michigan. 
38—Cultivation and care of small fruits for market. 
R. M. KeLtoace, Three Rivers: 
1—Pruning—its objects and its limitations. 
2—Small fruits for profit. 
Mrs. MattTir A. KENNEDY, Slocums: 
1—What we farmers’ wives need. 
2—Being a helpmeet. 
3—The life we live. © 
Mrs. Mary A. Mayo, Battle Creek: 
1—Making housework easier. 
2—Mother and daughter. 
3—Poultry raising for the farmer’s wife. 
4—The unappreciated side of farm life. 
5—Home life on the farm. 
Rotanpd Morritt, Benton Harbor: 
i—Apples and plums. 
2—Small fruits for market. 
38—Business methods in farming. 
4—Peaches and plums. 
5—The home fruit garden. 
6—Benefits of intensive cultivation. 
7—The apple orchard. 
8—Objects and methods of pruning. 
9—Value of commercial fertilizers in fruit growing. 
A. EK. PALMER, Kalkaska: 
1—Silos and silage. 
2—Hssentials for successful farming in Northern Michigan. 
Mrs. Evita EH. Rockwoop,* Flint: 
1—Fathers and sons: From a mother’s standpoint. 
2—Some helpful hints for women who make butter. 
3—The ideal home. 
Joun L. SHAWVER, Bellefontaine, Ohio: 
1—_Farm buildings. 
2—Clovers, manures, and fertilizers. 
3—Seed time and harvest. 
4—The home dairy. 
J. -N. STEARNS, Kalamazoo: 
1—The essentials of profitable apple growing in Michigan. 
2—Cultivation and care of small fruits for market. 
3—The farmer’s fruit garden. 


*Mrs. Rockwood met with aninjury just previous tostarting and was unable to attend any institute’ 
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Hon. R. L. TAYLOR, Lapeer: 
Bees and horticulture. 
H. BE. Van Norman, Agricultural College: 
The farm dairy. 
A. M. WEtcH, Ionia: 
1—My experience with building and using silos. 
2—Successful milk production. 
8—Shall we buy or raise our cows? 
4—Economical sheep feeding. 
5—Winter feeding of cows, with and without silage. 


LH: 


The following members of the State Board of Health spoke at various 
Institutes, for expenses only: 


Dr. H. B. BAKeEr, Secretary, Lansing. 
Pror. DELos FA, Albion. 
Dr. Mason W. Gray, Pontiac. 
Hon. A. V. McArtvay, Manistee: 
Prevention and restriction of communicable diseases. 
Hon. FRANK WELLS, Lansing: 
Home sanitation. 
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WITH NUMBER OF MEMBERS REPORTED FOR INSTITUTE YEAR, 1896-7. 


x 
County. <a President. Address. Secretary. Address, 
ae 
mpona nie 23 | J. Van Buskirk--.. ..__| Harrisville--___- Geo. Colwell._______- Harrisville. 

OTP dl. UGE al eek a aay 2 Sen a I ee Re UE Ph He eB eek ye eb oe | | ae er ot 
Aviegan' 2-222. 78 | F. W. Robinson-_--_-_-_-_-- Fennville ____-. Hide Brenchicses 22252 Otsego. 
iipenae.-- te Ziel OwAvery.c-- ace- oe A penayes ss) ooo BY He. Loland 2. Ossineke. 
Mimbrim: se ses. SONIC Hee Mills oo eo ee ee Mancelona___-_- IDE Wa Mlarsheoee ee Mancelona, 
ATEITACKS 2-22. a.||\22 Soo Peter Gilbert -_-.__-__- Sterlimpge=s--- A. He, Welles’212.- 22: Standish, 

ES eirten gree oon | 2 oe ee ee oe Pe gare ae See ree to ee ho | pan eee re eene ans on eee Seana rs eee 
IBarry %——2s22—- 112 | John Dawson_______--- Hastings22 2 = IR MpaBatesiee sss ee Hastings, 
ype ee TO te Log MET hoy ce Bay Cityioe 4| EER ehillipss Bay City. 
Benzo sane = 74 | Wm. G. Voorheis _-_-_--. So. Frankfort.-| R. B. Reynolds _____- Frankfort. 
Berrien=2-=—- => 52y| Gaebeebarnintes 22. oo Benton Harbor | C. B. Groat _________- Niles. 
Branch --_.-.---- 75), | sleeves Mitre eee Se ee Gilead And wAldnichbees ane Coldwater. 
Calhouni2-- == 110 | Jacob Wartman..____-_- Alpionesa.sees__|| WansAc Powells = Marshall. 
Casa se 98 | hehe ging — 22222 Dailey.___-_-__-| W. W. Reynolds -___- Cassopolis. 
Charlevoix ___- 57 | M. M. Burnham ___---- Kast Jordan. _2| EH. BY Wardl222_- 2" -- Charlevoix. 
Cheboygan _-_-_- 19) |) Jasetentone_2 5.02 s2o. Manning _____-. CxEsSmiithe Cheboygan. 
Sea pen as 63; | HeeAN Osborne) Sault Ste.Marie| T. R. Easterday_____- Sault Ste.Marie ¢ 

UTC Lea eae FS | 2 | RI er 6 PES Sp IRN aS RS 8 te Coe ee ok ees ee ne ee ence 
Cimtonas = 43 | Decatur Bross -____--__- St. Johns) 22°: Geo. N. Ferrey..----- St. Johns. 
Crawford _-_--__- dL | Oscar balmer =) 2s Graylinge2 Henry Funck ______-_- Pere Cheney. 
AT Utreay eee ee |” ee eee A FS he ee ee Ae tenn, | SC eRe Oe SER Soe | a othe eal orereee 
Dickinson ____- PHY (OL Mesa Col yb toh oe ee INGTWwiAVaeeeeee L. F. Springer -_____- Norway. 
Watonicee cme 2 |e oe Jas. H. Gallery -_____-- Eaton Rapids..| Geo. A. Perry ---.---- Charlotte. 
Emmet -_-._-__- 65) | John Switt. 2 22 222222. Harbor Springs} Byron Bartlett.___-__- Harbor Springs 
Genesee--____-_. 86 | Geo: W. Stuart __-.___. Grand Blanc ..-| Jas. A. Button.._____- Flint. 

Gladwin -.____- 39) | Hea RaOlarke:-2= 3. =) Gladwin -___-_- Edgar B. Lamphear_| Gladwin. 

Game bicyls a Na Ee a Seo sl | ewe eee Soe eae ea eee eee eeeneene 
G’d Traverse __|--. _.| Samuel H. Sayler__-_-__- Vubate a= ss B.OF Laddis ss Traverse City. 
Gratiote222 = 1G) |) GeNaCowdrey=2. 20 222- ithaca soa. C. A. Van Deventer__| Ithaca. 
Hillsdale _____. 90 | A. B. Cummins ______-- Camden___--__-- Earl H. Dresser_-_-_-_-- Jonesville, 
Hougchtono- = |_*-_-|| 2622 se— HE i Sw Ea OR Se ge | oe a ee hee es a 

MTOM aso see 211 | John Hunt____.________| Verona Mills.__| Mrs. Geo. Pangman-..| Verona Mills. 
Ingham.) as 72 | Wm. H. Howlett _____- Dansville _.___- EL wlivesiene sc eee Mason. 

ONisye 2) 227) | uthersky Eales seaae Tonia.) 22252255) Col. Goodwin = _| Ionia. 

VOSCOme oe 2 te: it | JohnyBrestone=. = == Tawas City ___.| Geo. Anschuety__-_--_- Tawas City. 
Nijsoj clap ee ee 36.1 Wane Greig seen Iron River. 
Tsaibellase: = 22. 72 | Wallace W. Preston-_- Mt. Pleasant. 
DACKEONGs2 22 = 80 | E. A. Croman_________. Brooklyn. 
TESA EAT 0 rl a (LES Se I PS PT SERED a are ee | | ee ee ee eee ee 
Kalkaska .-___- 80! | Av Hy Palmers Kalkaska. 
Ken tae 359) | Wim. Tt. Adams) -=----=- Grand Rapids. 
[Rec enia wales meee | ee ae ee en ote hc EE apc ee Ne ee tee 2 eb ee nen == 
Makes... * 32 | Spencer Freedenbergh.| Chase ___--_-_-__- din Ge Rogers) 2.22252 Chase 
Lapeer.--- 75 | Wm. W. Stickney-_____- apeer 2-22 0s= G. W. Carpenter -___- Lapeer. 
Toye ep ES ek nal a | | Ue, aT a | ON ae ome, BORE MI | ae Ee a ee eee Le eee 
Lenawee 2 _____|_--__- Gen. B; Horton 2225---- Fruit Ridge____| H. H. Ferguson---___- Adrian. 
Eiorheston mite hae) Jib azzimManvces so.” Oak Grove .-__-- BD eilkimnsesces.. Oak Grove. 

RS coer le ee me eas [a Sea CR AR POR arg aS Le | CRS Ry ae ee ee oS cle eae 
Wen civic tie te |S | ede le ee ee ies At | See ee oe Sete ec hone catammene 
Macomb .__-_-_-- ay John MeKayeo22 =. Romeoesss- GeowAs True! 222: Armada, 
Manistee ~-.... 60 | Jacob Sears______---._-- Harlan o-2_ -22. J. Herbert Read -___- Harlan 
Marquette -____ 25 | Robt. Blemhuber.-__-_- Marquette -___- Louis J. Lavoy ------ Harvey. 

AsOn. 22st 4 32 | Jerome Harman....... _Ludington ___-_- W. J. Meisenheimer__| Ludington. 
Mecosta ._____. 69 | Geo. W. Fuller________- Morley 222-2: Mrs. C. H. Ludington| Morley. 
Menominee ___- 21 | Edward Sawbridge___-| Stephenson ___.| Norwood Bowers __..| Stephenson. 
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=i 
@ 
County. — a President. Address, Secretary. Address. 

33 | 
Midland ______- 5t | James G Culver ____- Midland .._____- Frank H. Olmsted_..| Midland. 
Missaukee -___- 45 | Harvey Bartholomew _| Pioneer ______-- Jas E. Wright.--...- Lake City. 
Monroe __.---- 64 | EK. L. Lockwood -~._- Petersburg 2225\ 73. W. Morris)- asses Monroe. 
Montcalm - Dest Nila: Otis ese ee eees Paloe = eee] Geol, Wiester saees Carson City. 
Montmorency ia 22-' 3c... Sa eee Eee es J cbeeccseerses cue) sceecban ceca soa6 cee b ends eee 
Muskegon ____- 67 || Geo, Bolte tes Bailey .2s2ssen Chas. E. Whitney.__.| Muskegon, 
Newaygo _____- 5a! BC) Winn ey se eee eee aereronit es ae Wit@. Stuart). -ooeee Fremont. 
Oakland .____-- 93 | Peter Voorheis, Jr..-. | Pontiac __-.-_-. BNE Olan: 22) ee Milford. 
Ocsana)222- 2 65 | F. J Russell -.-.- Parts gas We NoSavyles: 2) sam Hart. 
Ogemaw --_-__--- D0 Gig wee psa se eee ID Fryeotesalem es oe Hi. S. Karcher... 2. Rose City. 
Ontonagon ___-| 40] Jas A. Ornooker___---- Ontonagon__._.| H M. Powers____-_-- Ontonagon. 
Osceola’. _=--- 663 (OR Mallard hee Hersey eect Will L Richards ___.| Hersey. 
Oscoda === 22 | John Randall _-_______ Mig” Pe. weasee Robert Kittle __-___- Biggs. 
Otsego) 22 45 | Jus. Glasson, Sr.._----- Gavlord 2 2256 J. Berdine Scott -___- Gaylord, 
Ottawa 3_._.... 42) ASG. Van Elesst oo ose Zeeland..______- Chas. 8. Dutton ____- Holland. 
IPresquipgislom sens. |! ope ee eee ee ceawe ne Seeecl LER eee et 2 ee ee 
Roscommon _-- * | James Sly) os eee Roscommon -_.-| Wm. F. Johnston___.| Roscommon, 
Dapinaw see 44 | Henry M. Youmans___.| Bridgeport____- Jas A. Siocum_-.____.| Saginaw, W. 8. 
Sanilac je. -2- 100 | Richard Pearson ___-_- Wirbanszaeess Hol Denton -eaeaees Sanilac Center. 
Schoolcraft "|'s20) Wie soa ee ee |) ee eee. ee eee 
Shiawassee____| 128 | Elmer Warren_-_-__-___-. Ovid s*> Se Chas, B. Cook =aes-_- Owrsso, 
StiClair 20) | Chasis whine ieee. cen: Port Huron___.| Moses F. Carlton ___.| Port Huron. 
St. Joseph. ___- 129)7|) CAN iy lertmeeee tee Notts waiee eee ID, Porter Sasa Three Rivers. 
PLUSCOLAL = oo) =e 30 | Chas. Selden_._---_-_-_- Viassarioces.- see Hired eH. Orr see Caro. 
Wan Buren! eee. 2) ee a seen oe oe oe eee 
Washtenaw-____| 119 | Wm. E. Stocking _____- Ann Arbor -____- H. Stumpenhusen.-.__| Rawsonville, 
Wayne es i743. By Vreslande ees Wyandotte____- J. H. Hanford _..___.| Plymouth. 
Wexstord2sos 4 65 | Barton Colvin ____.___- Wexford 2222 Elwood Peck -___-__-- Cadillac. 


1 Counties not organized nnder law of 1895. 

2 County agricultural societies acting as [nstitute societies under the rules of the State Board of 
Agriculture. 

3 Organiz: d October, 1896. 

* Not reported, 
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FINANCIAL STATEMENT. 


FARMERS’ INSTITUTE FUND, FOR FISCAL YEAR ENDING JUNE 30, 
1897. 


Amount of appropriation, $5,000. 


Shilbity Git Siwhoerehinrss aisle oye ere cio.nle 0 ag onleie oom coro oroinde $600 00 
Traveling expenses of Superintendent.................. v0 73 
All BIS Vs OleA LEU Kasbere eles alat icin sls sja-cksts Ger tebebenes « bck svatate! stevavaye, aishoh a ste 152 50 
IPeLECISmigo fel @EUTELS: ycyalice ince oecte er artene worse evisliel oan oieter arene rs 1,372 00 
Travelmowexpenses; Ok WeCUULELSs eeuatsles crs. s else eros sealer te 1,961 48 
EP TUINUL TN See ebe ere te casio ate eke enavetans w: ous /apttebetmmarane: cca: ofeeyena slahe ale eeey opens 381 75 
Stati omeiygrmerrers he ous orsvees. dio mcteyenstchete ee clea oecciam enero ate mice 29 50 
Ofiee: MOSCA Ciera nies oes SS cic edad atenatcl n= eh ahnrete ecere euetebarch 166 30 
Mailins) (copies Institutes OWL tira ye sar. sca ates sajoneten sve elesnarel ote 100 00 
OTL COA PAIS taro c 5 Sch sreye vee doe csuotee ser enanein Ss auale gaye uetegsnes cake 33 95 
APPALATUS eG LECUUTETS -. sie ose cleiters alia 6) © «'a:'e 3) eayel suey eremegen the #127 56 
Harm’ Homesverding Cineles 52% saya se <1. 2c soe clatelaas 117 70 
SHTML Ty” <> VRepeenena ta rsa ate fav ec oiezove Soncuacerenavaqeltebah tts oa: ve ctaralcy che eeerepellc 7216 53 

MOG:  paepbere 2 as s2hs lez 2 vata-c ws eieheia pransteeatat is) 2 role ysikeyapegdean anna $5,000 00 


Further details regarding the work, the report of the papers and dis- 
cussions at the State Round-up at St. Louis, as well as abstracts of many 


other addresses, will be found in the Institute Bulletin No. 3, issued in 
May, 1897. 


REPORT OF FARM HOME READING CIRCLE. 


SEASON OF 1896-7. 


President J. L. Snyder, Michigan Agricultural College: 


Dear Str—I herewith transmit a report of the work of the Farm Home 
Reading Circle, carried on under the direction of the State Board of 
Agriculture, for the year ending June 30, 1897. This report is made 
as brief as possible, and includes the principal features of our work. 

While the Farm Home Reading Circle is but little over four and one- 
half years old, yet we believe we can already boast of a longer period 
of uninterrupted progress than any similar movement in the United 
States. 

Having started out with the determination to impress our rural 
population with the importance and value of pursuing a systematic course 
of reading, suggesting the best books along the various branches of 
farming and gardening, and furnishing these books to memhers of the 
Farm Home Reading Circle at much below the regular retail price, the 


management of the Farm Home Reading Circle has held rigidly to this 
policy. 


*Includes fine stereopticon and outfit. 


+Ineludes packing, boxes. cartage, and freight on Institute bulletins sent to County Secretaries 
for two years, 1896 and 1897. 
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During the year closing June 30, 1897, we have purchased and placed 
in our office a copy of each book recommended in the Farm Home Read- 
ing Circle courses. This was done for the benefit of a large number of 
visitors, who come to the College, that they might be able to examine 
the books. 

We are confident that we have interested a large number of men by 
having such library. 

During the late autumn we sent a press bulletin to a large number of 
the local county papers throughout the State, as well as to the various 
agricultural journals in this and other states. Quite a large number 
made mention of the work of the Farm Home Reading Circle, if they did 
not see fit to publish the press bulletin entire. 

Circulars and advertising matter concerning the Farm Home Reading 
Circle were freely distributed among the people in attendance upon the 
Farmers’ Institutes held in various parts of the State. 

In twelve months we have enrolled sixty-five new members. 

This number in no way indicates the number of readers, for in some 
instances the books are ordered by a Grange, Farmers’ Club or com- 
munity where several readers get the benefit of the same books. 

Forty-seven reports were sent in for examination, and in each case 
the secretary felt warranted in issuing a certificate for each report thus 
sent. Some of the reports showed clearly that a large amount of study 
and thought had been devoted to the books, while in others and, I am 
glad to say, in much fewer instances, a lack of thorough work was 
manifest. 

Orders for books were received from seventy-eight members. These 
orders varied from one to ten books,—these books ranging in price from 
fifteen cents to one dollar and seventy-five cents. 

Three hundred and ninety-two enquiries were received in regard to 
the plan and expenses of the Farm Home Reading Circle. 

It might appear that a larger number than did should have become 
members, but some enquirers seemed to have gotten the idea that the 
Farm Home Reading Circle, traveling libraries and free Experiment 
Station bulletins were different ways of expressing the same thing. 

Then again, some may have become discouraged of ever being able to 
finish the course before they began, thinking that with a limited amount 
of time it would be next to impossible to complete the course on account 
of its length. There can be little question but that the careful reading 
of some fifteen volumes looks formidable to a man or woman not accus- 
tomed to study. 

We are considering different methods of doing away with this possible 
present objection to our plan. 

One of the most serious problems which confronts us in our work is 
the selection of suitable books. It often happens that we must offer 
two books in the same class which treat of ‘precisely the same topics, 
and sometimes in a similar manner in certain parts of the books. 

We are greatly in need of a carefully edited series of books for this 
Farm Home Reading Circle work. 

Undoubtedly the next year will be the best in the history of this moye- 
ment, thus far. . 

Very respectfully, 
HERBERT W. MUMFORD, 
Sec’y Farm Home Reading Circle. 
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INDUSTRIAL EDUCATION THE NEED OF THE COMMONWEALTH. 


BY WILLIAM KENT. 


Shortly after my acceptance of the invitation of your President to 
make an address at this commencement, he sent me a copy of the cata- 
logue of the College, and at the beginning of the descriptive matter I 
found this sentence: “The constitution of Michigan requires that the 
legislature shall * * * provide for the establishment of an agri- 
cultural school * * * for instruction in agriculture and the natural 
sciences connected therewith.”—[Revised Constitution 1850, Art. XIII, 
oe fa eg 

These words fill me with profound respect and admiration for the 
makers of the revised constitution of this State. It seems remarkable 
that as early as the year 1850 they should have foreseen the need of the 
State for such a college, and that they should have been so strongly 
impressed with that need that they incorporated a provision for the 
college in the constitution. And although five years passed before the 
legislature obeyed the mandate of the constitution by passing the act 
for the establishment of the college, and two years more elapsed before 
the college was opened, the date, 1857, was still so early that it enables 
Michigan to claim that it has the oldest college of its kind in the country. 
That date was five-years earlier than that of the Morrill land grant act, 
passed by the United States congress in 1862, which has been the foun- 
dation of the agricultural colleges and of the departments of agriculture 
and mechanical arts in the universities in most of the other states, and 
which has largely supplemented the endowment of this College. 

Both the provision of the Michigan constitution of 1850 and the Morrill 
act of 1862 were far in advance of the average sentiment of the people. 
It often so happens in legislative enactments. The makers of the constitu- 
tion of the United States, the grandest political instrument ever framed, 
builded so well that their far-seeing wisdom is a matter of astonishment 
to us today, but it was with the utmost difficulty that their work was 
adopted by the states, and only the pressure of necessity compelled its 
adoption. It was far in advance of the average wisdom of the people. 


408 STATE BOARD OF AGRICULTURE 


So it is usually with legislation connected with educational matters. 
The establishment of public schools was opposed by a large portion of 
the community. “If a man wishes to educate his children, let him pay 
for it; it is not right to tax the public for his benefit,” said the objectors. 
Later, when high schools were established, the same arguments were 
used, slightly modified. “It is all right to teach a boy the three R’s,” 
said they, “but the public should not be taxed for teaching him the higher 
branches.” This argument against the high schools is still occasionally 
heard, but it has never, so far as I know, prevailed to such an extent as 
to cause the abandonment of a single high school in any part of our 
country after it has been established. The Morrill land grant act of 
1862, through which the general government presented to the several 
states millions of acres of the public Jands to aid in the establishment 
of schools of agriculture and the mechanic arts, was so little appreciated 
in some of the states that the proceeds of the sale of the lands were 
frittered away or badly administered, so that the benefits derived from 
the act have been far less than they should have been. I am glad to 
know that this is not the case in the State of Michigan and that the 
grant of the government has been so well administered that the pres- 
ent annual revenue from it is $42,000, or more than four times as much 
as is contributed this year by the taxation of the people of the State, 
while the United States supplementary grant of 1890 contributes $22,000 
additional. Thus $64,000 of the revenue of this College is due to the 
far-seeing and beneficent paternalism of the United States government 
and only $10,000 to the State of Michigan. This latter burden of tax- 
ation upon the people of the State is so heavy, as is stated in a recent 
number of the College Record, that a property owner whose property 
is assessed at $4,000 pays a little less than four cents a year to the 
College. This burden, however, is so heavy in the opinion of the editor 
of a Michigan country newspaper, that he would be willing to sacrifice 
the College to get rid of it. He says: “This institution should be merged 
into the State University, to the end that the $3,000,000 tax may be 
whittled down. Were the voters of Michigan permitted to take action 
upon the matter they would either vote for consolidation or the wiping 
out of the expensive Lansing concern altogether.” I have no doubt that 
the editor represents the opinion of only a small portion of the least 
intelligent of the community, and that his statement is a slander on the 
voters of Michigan. The support of higher education has never gone 
backward in the United States, and it is inconceivable that the State of 
Michigan, which was wise enough 46 years ago to put in.its constitution 
a provision for founding its Agricultural College, will ever be so foolish 
as to abandon it. 

The College is here, and is here to stay, but although it is nearly 40 
years old, has, as far as I can judge, an ample endowment, good loca- 
tion, splendid equipment, well qualified teachers, and an admirable 
system of instruction, free tuition and very low expense for board, every- 
thing, in fact, which such a college should have, it is still so far in advance 
of the times and of the popular sentiment, that it is not appreciated as 
it should be by the citizens of the State in general and by the farming 
community in particular. The proof that there is such a want of appre- 
ciation is this single statistical fact: the College has in its agricultural 
department 269 students, of whom 39 are from outside of Michigan, 
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while the last census shows that 208,442 men over 21 years of age are 
engaged in some form of agricultural work in the State. That is, there is. 
only one student in college to every 900 men of full age engaged in 
agriculture. If each family has on the average five persons, only one 
family engaged in agricultural industry out of every 180 has a boy in 
the College. Making every allowance we please for the poverty of many 
farming families, and for the fact that many families do not contain 
boys of college age, still the figures show that the reason there are only 
269 agricultural students here is that the farmers in general are not 
willing that their sons should come here. 

That the farmers’ sons do not come here is not the fault of this par- 
ticular college, of its methods or its teachers. If that were the trouble 
we would find the farmers sending their sons to agricultural colleges 
in other states, which they are not doing. It is not due to the fact that 
it is not right to give a farmer’s boy such an education as this College 
affords, for there is no such fact; the fact is just the reverse. It is not 
at all probable that the reason is that the farmers are parsimonious; I 
do not believe that they are. The sole reason, in my estimation, is that 
the farmers in general are not yet educated up to the belief that the 
course of instruction given by this College would be of benefit to their 
boys. Many of them are in fact decidedly prejudiced against such a 
course of instruction. 

The farmers are not to be blamed for this lack of education or for 
their prejudice, for in the case of the vast majority of them there has 
been nothing in the whole course of their lives or of that of their an- 
cestors to free them of such a prejudice. We might as well blame the 
men of the Middle Ages for their neglect to study the natural sciences, 
the men of the fifteenth century for their disbelief in the theories of 
Columbus, and the men of the eighteenth century, even after the elec- _ 
trical discoveries of Franklin, Volta and Galvani, for failing to invent 
the telegraph. - There is nothing in the whole realm of human opinion 
in which the majority of men are so conservative as in matters of educa- 
tion. How many years it required from the time of Frebel until the 
idea of the kindergarten was so generally accepted that it became adopted 
in even a few of our public schools? After the excellence of the manual 
training system of Russia was shown in our Centennial Exposition in 
1876, how long it was before the manual training idea became at all 
popular in this country. It was not until after millions of dollars had 
been spent by some of our philanthropic rich men in establishing private 
manual training schools, many books had been written and lectures 
given upon the subject, that public boards of education began to con- 
sider the question and manual training was introduced into the public 
schools. It is not only among uneducated men that prejudices in educa- 
tional matters exist to such an extent that they restrain progress, for 
manual training was opposed by some of our most eminent educators. 
The fetich of the study for years of Greek and Latin as necessary for all 
educated men still exists in the minds of many learned teachers, and 
their theories and prejudices in favor of the old classical education are 
still responsible for wasting the time of thousands of students and for 
preventing them from acquiring knowledge in other branches which 
would be of vastly greater benefit to them. 

52 
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So the farmer is not to be blamed for his lack of knowledge of the 
benefits of an agricultural college course. We must have patience with 
him. He will grow to this knowledge, or if not his successors of the 
coming generation will, and the college will be crowded with students 
and will be asking the State for increased appropriations in order to 
provide buildings to hold them. 

Let not the advocates of the Agricultural College be discouraged. Its 
day is coming, just as the day of the technical mechanical engineering 
college has already come. It is just 20 years ago that I graduated from 
a mechanical engineering college in the east. There were then probably 
not over 50 graduates of such colleges in the country, and they were a 
drug in the market. It was panic times then, but the workshops of the 
country did not then appreciate the graduates, and the few that obtained 
work in these shops had to go in at the very bottom as apprentices. 
Now the conditions are entirely different; there are some thousand such 
graduates in the country and there is a steady demand for them. They 
soon rise to hold the best positions in the shops, and the owners of the 
shops are sending their sons to these colleges to obtain the kind of educa- 
tion that will be of most use to them. Some of the graduates are now 
old enough to have sons of college age, and they are sending them to 
the same college. Such, I predict, will be the course of the agricultural 
colleges. The graduates of this College will soon be the superintendents 
and owners of the best farms in the country, and they will send their 
sons here in ever increasing numbers. : 

Meanwhile it is the duty of those interested in the College, as pro- 
fessors, instructors and graduates, not to cease from their work of 
educating the farmers of the State as to the usefulness of the College, 
Let them through their College paper, through the agricultural papers 
of the country and through Farmers’ Institutes and fairs, cause the 
work of the College to become known, and in due time the farmers will 
come to believe in the College, not only as a place to which they should 
send their sons, but as a direct benefit to the whole State, as an institu- 
tion which is so important to the welfare of the State as a whole that 
it will never fail to receive their support when its needs compel it to ask 
additional appropriations from the legislature. 

Let us now consider a few thoughts which lead up to the belief that 
the Agricultural College is not in any sense a charitable institution ex- 
isting for the benefit of its students, nor even a class institution pro- 
vided for the benefit of the agricultural interests at the expense of the 
taxpayers at large, but rather as a State investment which will return 
to the State its cost a hundred times over, an institution designed to 
safeguard the State against the dangers of the industrial and commercial ° 
wars. of the future, just as West Point is designed to safeguard the 
nation against foreign invasion. 

In New York city there exists an apprentices’ library founded by the 
Society of Mechanics and Tradesmen, which was instituted over a cen- 
tury ago. On the walls of the library hangs the ancient banner of the 
society, with its emblem and its motto. The emblem is an uplifted right 
arm with the hand grasping a hammer, and the motto is the quaint 
couplet, “By hammer and hand all arts do stand.” Such was the honor 
given to the hammer and the hand as the foundation of industrial art 
over a hundred years ago. If we were asked to frame a motto at the 
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present day for the foundation of the industrial arts it would read about 
as follows: “By the steam engine and by the brain of man, guiding the 
hammer and the hand, all arts do stand.” The change is made necessary 
by the industrial revolution that has. characterized the present century. 
The hammer and the hand are now only minor tools. The steam engine 
is the great power which is doing the mechanical work of the world, 
and it is the brain of the captain of industry which determines what 
work the steam engine, the hammer and the hand are to do, and which 
today is the chief factor in increasing the wealth of the race. The revolu- 
tion has now been in progress for over a hundred years, ever since the 
general introduction of the steain engine into factories. So long has it 
continued, and so steady and gradual has been its progress that but few 
are able to realize its extent. 

One great consequence of the revolution is that agriculture has been 
relegated from the first to the second place in the industries of the United 
States, and manufacturing industry has taken the first place. Of all the 
material and marketable things which man in this country produces and 
consumes, manufactured goods form the chief part, measured in money 
value, and agricultural products the second. The application of machin- 
ery to farming, the migration of farmers from the sterile lands of the 
east to the fertile lands of the west, the improvement in character of 
the crops, and the increased application of fertilizers, have all tended 
to make a smaller fraction of the population necessary to produce the 
food for the whole country and to discharge men from the farm and turn 
them into other pursuits. One reason that great cities are growing at 
such a remarkable rate is that factories are built in the cities and the 
average working man can make more money in them than he can on the 
farm. He is discharged from the farm where the demand for his labor 
is relatively diminishing and he is welcomed in the city where the de- 
mand for labor is increasing. The agricultural industry of the country 
is now going throug a transition stage which is in many respects similar 
to that through which the iron manufacturing industry went in the 20 
years preceding 1890. In that period the production of pig iron quad- 
rupled, while the number of furnaces in blast decreased about one-half, 
and the cost of making pig iron also was diminished by half. The 
average product of a blast furnace was multiplied eight-fold in that 
period,—not that any given furnace in 1890 produced eight times as 
much as it did in 1870, but new furnaces were built which caused the 
abandonment of the old ones and in many cases the bankruptcy of their 
owners. New districts were developed in which iron could be made 
more cheaply than in the old, the furnaces in the old districts were 
allowed to fall into ruins, and millions of dollars’ worth of invested 
capital were thus wiped out. The period of 20 years was one of read- 
justment and relocation of the industry, and it was one of severe compe- 
tition in prices and of struggle for existence, in which the law of the 
“survival of the fittest” operated most disastrously to the unfit. 

I have already spoken of some of the causes which tend to make a 
smaller number of farmers, relatively to the whole population, necessary 
to provide the food for the country. There is another cause tending in 
the same direction, and it is one not peculiar to this country, but is 
world-wide in its operation. Hitherto a considerable portion of the 
farmer’s market has been furnished by the demand for export. This 
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demand is gradually diminishing. Southern Russia both in Europe and 
in Asia, Egypt, India and the Argentine Republic are becoming every 
year more vigorous competitors of the United States in the grain mar- 
kets of Europe. With the building of railroads in these countries and 
the development of their farming industry, it is only reasonable to expect 
that the United States will grow less and less important as a contributor 
of heavy agricultural staples to Europe, and it is not at all improbable 
that within ten years our exports of wheat to Europe will have practi- 
cally ceased. 

There will, of course, be an increasing demand for the great food staples 
within the United States, coincident with its increase of population, but 
the development of the great grain belt of the northwest is still in 
progress, and the wheat, corn and oats will be grown in the districts. 
best fitted for them, and the abandonment of their growing in the dis- 
tricts least fit will continue. The law of the survival of the fittest is 
operating in the farming industry as it is in manufacturing, and the 
farmer who would survive the struggle must learn how to adapt himself 
to the changing conditions of his environment. 

The prospect now in view is one of hard times for the average farmer 
during the years in which the changes referred to are taking place, but 
one may with hopefulness look beyond the immediate present to a new 
era of prosperity in which the intelligent farmer will share probably 
in greater measure than any other portion of the community. If we 
can divest ourselves for a time of the despairing feeling engendered by 
the recent period of depression and make a calm survey of the develop- 
ment of the country as shown by statistics for long periods, we shall 
find much to give us encouragement for the future. In this connection 
a study of some of the figures given by the census of 1890 showing a 
comparison of the production of the manufacturing industry of the 
country in the years 1880 and 1890 is most instructive. I will not trouble: 
you with the figures, those who wish can find them in the Census Bulle- 
tin, but I may mention a few general conclusions which the figures prove. 
Between the years 1880 and 1890 there was a vast increase in the pro- 
duction of every manufacturing industry, measured in dollars and cents 
as well as in weight and bulk, notwithstanding the fact that prices of 
commodities greatly decreased. The increase in production was far 
greater than the increase in population. It. took place in finished lum- 
ber, in boots and shoes, in cotton, wool and silk fabrics, in made-up 
clothing, in books and newspapers, in iron, machinery and hardware of 
every variety, in pianos, carriages, railway cars and locomotives, and in 
manufactured articles of luxury of every description. The great bulk 
of consumption of perishable articles and the storing up for use or 
ornament of articles not perishable, such as fine furniture, pianos, books, 
pictures and the like, is by the common people. The purchasing power 
of a vast majority of the common people must have greatly increased 
or this increased amount of manufactured goods would not have been 
made. The statistics further prove that wages increased, as did also the: 
savings of the common people, as shown by the records of life insur- 
ance societies, savings banks and building and loan associations. There 
is abundant evidence that the era of prosperity from 1880 to 1890 show- 
ered its benefits upon the poor and the rich alike, and that the ordinary 
workingman contributed to the general prosperity of the country by 
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purchasing a greater quantity of manufactured articles than he was ever 
before able to do in the history of the world. The figures of the census 
of 1890 compared with those of 1880 prove the falsity of the saying com- 
monly heard from the lips of profesisonal agitators and of the ignorant 
that the rich are growing richer and the poor are growing poorer. The 
figures show, on the contrary, that in the ten years considered the whole 
people were growing richer and the poor were growing fewer. 

I have seen no figures of the consumption of farm products other than 
the great staples, but I have no doubt that if the statistics could have 
been collected they would show that there was in the same period a 
great increase in the consumption of those articles grown by the farmer 
that are usually considered luxuries, such as spring chickens and lamb, 
green peas and asparagus, the finer fruits, early vegetables, melons, the 
finer cheeses, cream and ice cream. The increased use of flowers for 
decorative purposes is a matter of common knowledge, as is also the 
increase in the purchase of fine fruit trees and of shade trees by the 
suburban cottager. I have no doubt, also, that a comparison of these 
years, if it could be made, would show an improvement in the grades of 
horses and cattle. 

The conclusions which I wish to draw from these facts are these: 1. 
The increase in consuming power of the people of the United States, 
growing faster than the increase in population, is the normal condition. 
If temporarily suspended for a few years, by financial depression, it will 
again take place in even greater degree. 2. The people will consume 
more of the finer productions of the farmer, those which may be classed 
as luxuries, while the consumption of the staple grains, wheat, corn, 
oats and rye, per capita, may remain about stationary. 3. The increased 
development of manufacturing, which is the chief cause of the increase 
of wealth of the community, will continue to make our cities and towns 
grow larger and provide a larger home market for the near-by farmer 
of those products which he can supply to better advantage that the more 
distant farmer, while the staple grains will be supplied from the lands 
best adapted to produce them, even if they are a thousand miles or more 
distant from the manufacturing cities. 

The farming of the future in the great manufacturing states, of which 
Michigan is one, will be characterized by variety of crops and by finer 
grades of products, both vegetable and animal. In earlier times the 
articles of food consumed by the great bulk of the community were 
few in number and common in kind. Salt pork and corn bread, “hog 
and hominy,” potatoes and gravy, rye bread and molasses, were the 
staple articles of diet, while white wheat bread, porterhouse steaks and 
grass butter were luxuries for special occasions. The farmer in those 
times had plenty of hard work, with his lack of modern machinery. His 
education in the science of farming was such as he obtained from his 
father while at work on the farm, and his farming methods were those 
of his grandfather. His farming education, such as it was, was suffi- 
cient for his needs, for if he learned how to raise corn and hogs on the 
old farm as well as his father did, what more was there to be learned? 
No need then for books on agriculture, for Farmers’ Institutes, still less 
for an Agricultural College. What good could chemistry do on a farm 
in those days, and what farmer then ever heard of entomology or bac- 
teriology? , 
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Now everything has changed. The community as it increases in wealth 
demands a larger variety of food products and is willing to pay for the 
very best that can be grown. The farmer to meet this demand finds the 
education of his father and grandfather no longer sufficient. He must 
learn how to do more things and better things than ever they did. His 
education must be of a broader and more varied kind*than their’s was. 
The successful farmer of the future will not spend his life in manual 
drudgery, working with his hands from sun to sun, as his ancestors did, 
while his wife drudges from sunrise to midnight to do her share of the 
work and at the same time board the farm laborers. He will work less 
with his hands and more with his brains. Much of the old-time drudgery 
will be done away with by the use of machinery, and what remains will 
be done by common laborers, which, like the poor, we will always have 
with us, although, like the poor, they are becoming fewer as machinery 
pushes them up in the scale of humanity. 

Above all, the farmer of the future must be an educated man. He 
must have a cultured brain and know how ‘to use it in his business. 
There are two things which characterize a thoroughly intelligent and 
well educated man. First, natural brain capacity, which he inherits 
from his ancestry, and second, culture, which is obtained only by syste- 
matic training. The first is possessed in large measure by our farming 
population, as is seen by considering the fact that thousands of our 
most eminent lawyers, legislators. bankers and merchant princes began 
life as farmers’ boys. How is the farmer’s boy to get the second, 
namely, brain training or culture? The experience of the race for a 
thousand years shows that the best, if not the only practicable way 
is to send him to college. If we take the farmer’s boy and want to make 
a minister, a doctor or a lawyer out of him we must send him to a college 
of theology or medicine or law. If we want to make him a superintendent 
of a machine shop, even, or a builder of locomotives or of electric light- 
ing plants, we must send him to a mechanical college. The day is com- 
ing, if it is not already here, when if we want to make a successful 
farmer of him we must send him to college. Not to the old-fashioned 
college, where he will spend his best years in Latin, Greek and mental 
philosophy, which will be of no use to him, and in foot-ball and rowing, 
which may be useful as antidotes to the Greek and Latin, but to a col- 
lege where he will study English literature and mathematics, two most 
essential elements of practical brain training, and the natural and 
physical sciences which have a direct application to agriculture. In the 
college, also, he will learn the scientific and only true way of making 
experiments and of drawing conclusions from his own experiments and 
from those of others. In the agricultural college he will not only obtain 
the broad foundations of an education, but he will be taught by actual 
practice in the field the best ways of doing things on the farm. In its 
library he will have access to books and periodicals which contain the 
latest information concerning the progress of the science and practice 
of agriculture throughout the world, by the use of which he will acquire 
habits of study and of scientific thinking which will cling to him through 
life, which will not only be a constant source of pleasure in the intervals 
of rest from toil, but will also be of material benefit in assisting him to 
solve the numerous perplexing problems which will arise in the ever- 
changing and ever-advancing progress of the farming industry. 
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Thus far we have chiefly considered the benefit of the agricultural 
college to the individual farmer who is fortunate enough to become one 
of its students, but its benefits are much farther-reaching and apply to 
the whole commonwealth. 

It was truly said a long time ago that “he who makes two blades of 
grass grow where one grew before is a public benefactor.” Not merely 
a benefactor to himself, but to the whole community, a public benefactor. 
Take a bright boy from one of the poorer farms of the State, furnish 
him a couple of hundred dollars to help pay his way through the college. 
The college gives him an education. He goes back to the farm and begins. 
to improve it. Studying the course of the markets and the capabilities 
of the farm, he learns what to grow and what not to grow. He applies 
the kinds of fertilizers best adapted to his land, changes the breed of 
stock, builds a silo, plants the best varieties of fruit trees, raises some 
shrubbery and flowers for the Detroit market. In twenty years or so 
he has amassed a moderate fortune, builds a fine house, furnishes it 
with a library, musical instruments and pictures, and lives as a wealthy 
country gentleman should. He attributes the foundation of his success 
to the education he received at the college. But has he only been the 
gainer from his education. He has made two blades of grass grow where 
one grew before; he has been a public benefactor whether he desired 
to be one or not. Not a dollar of his wealth has been made except by 
the increased value of the products of the soil, and his becoming richer 
has made no man poorer. He has furnished the people of the city with 
the finer produce of his farm at good prices, which they were willing to 
pay. He has hired more workmen on his farm, and has been compelled 
through the general prosperity of the country to advance their wages. 
When he builds new barns or a new house, buys improved machinery, 
wears better clothes, drives in a better carriage, he has to give employ- 
ment to more high-priced workmen. He pays more taxes, gives more 
work to the railroads. Every dollar of profit he makes he must do some- 
thing with, and whether he spends it to improve his property or puts 
it in the savings bank where it will be loaned to do useful work for 
someone else, he improves the financial condition of the community. 
But more than this, every improvement he has made in his farm or in his 
farming methods has been made under the eyes of all his neighbors. He 
cannot keep a farming secret if he tried. They profit by his example, 
and as far as they are able improve their farms and their methods also. 
If the whole farming community becomes rich it furnishes a valuable 
market to the manufacturers, who thus share in the farmers’ prosperity. 
Rich farmers, who have made their riches by cultivation of the soil, are 
good citizens, and the more such citizens the country has the better. 
In so far as the college can assist in making of a farmer’s boy a broad- 
minded, intelligent, well educated citizen, in so far as it can teach him 
how to make two blades of grass grow where one grew before, it per- 
forms a work which is of vastly more importance to the commonwealth 
than it is to the individual student. The college is the great public 
benefactor in that it turns out men fitted to become public benefactors. 

The foregoing remarks have had relation chiefly to the importance 
of the Agricultural College to the welfare of the State, but much of what 
has been said might be repeated in regard to the value of technical 
schools of other kinds than agricultural. This College has established 
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a mechanical department, wisely following the example of other states 
which have endowed schools of mechanical engineering. The results 
achieved by these schools during the last twenty years in turning out 
thousands of graduates who now hold prominent positions in our me- 
chanical industries are well known, and their value to the nation is 
beyond calculation. The usefulness of these schools is now generally 
appreciated by the public. They are crowded with students, they have 
been liberally endowed by the states and by the general government, and 
millions of dollars have been contributed to them by pr ivate individuals. 
Already the alumni of some of them are showing their appreciation by 
raising funds to provide them with new buildings and equipment. 
There is no need to further discuss the question of the schools of me- 
chanical engineering. Their position and their future are secure. The 
progress of agricultural schools has hitherto lagged behind that of the 
schools of engineering, but there can be no doubt that it will ere long 
receive a new impetus and that the agricultural schools will obtain that 
measure of public appreciation and that increase of endowment which 
their importance deserves. 

The position of the engineering schools of the United States is now 
in advance of that of similar schools in any other part of the world, and 
probably the same may be said of our agricultural schools, but in other 
branches of technical education we are far behind Europe, and in fact 
have scarcely made a beginning. I wish to quote in this connection the 
words of ex-President Willits of this College, spoken in 1885. He said: 

“Continental Europe, older in these industries, long since saw the 
necessity for special attention to the matter, and during the last fifty 
years has expended large sums on schools of technology and the pro- 
motion of science lying at the base of all the industries. The result has 
been marvelous. England, that once ruled the industrial as imperially 
as she did the commercial world, at last became anxious over the com- 
petition of nations that for half a century or more had been her lavish 
purchasers, and began to inquire how this ability to compete in her 
manufactures had been brought about, and was after a full investiga- 
tion into the principal causes compelied to admit that it was to be at- 
tributed more than anything else to the schools of technology and 
mechanic arts which those countries had the foresight to establish.” 
He further says: “Our industries are an important factor in our body 
politic, and our future is to be largely shaped by our ability to manu- 
facture as well and as cheaply as anyone else. To do this we must put 
intelligence into our shops and theoretical instruction into our schools. 
We must occupy the ground ourselves with our own brains and muscle. 
Two-thirds of our foremen and master mechanics are foreigners, educated 
in the technical schools of Europe or instructed by an apprenticeship 
that is not germane to our institutions.” 

I doubt if the statement made by President Willits 11 years ago, that 
two-thirds of our foremen and master mechanics are foreigners, would 
hold true today, and it surely would not in the case of our iron-working 
establishments, but it is probably nearly true today in most of the 
skilled industries outside of iron working, and especially in ‘those 
in which artists and designers are engaged. The great bulk of our 
artistic designing in iron, in silver and other metals, in textile fabrics 
and in wood, is done by foreigners. Michigan is famous for its furniture 
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industry, but I venture to say that its best furniture is designed by for- 
eigners and is but a servile copy of the French and English furniture 
of the last century. Why should not Michigan furniture be as renowned 
for its genuine artistic merit as it is for its quantity and its cheapness? 
If we had a technical school of furniture design we might make Michigan 
furniture of the beginning of the twentieth century as intrinsically 
valuable as the French furniture of the eighteenth century. Our design- 
ers and artists are mostly foreigners, and the best designers and artists 
stay in Europe. If an artist is born here, whether a musician, a painter, 
a sculptor or a worker in wood or metal or in textiles, he must go to 
Europe to get his training. Such things ought not to be, and will not be 
when this country is properly provided with schools of art and design. 

Another need of our times is for well skilled journeymen in the trades. 
Common mechanics, able to earn $2 to $2.50 per day, are plenty enough, 
but the highly skilled fine workman worth $4 and $5 a day is a scarce 
article. Our shops as at present organized with their lack of apprentice- 
ship system, and our trades unions with their methods of leveling all 
members to one grade, are not calculated to make high-priced workmen. 
A man who gets $2 a day in a shop is worth to his employer but little 
more, for he can be easily replaced by as good a man at the same pay, but 
the man who gets $4 is usually worth to his employer and the the com- 
munity which receives the finished product of his skill, far more than 
his wages, and if he dies or moves away his place is not easily filled. 
If we get highly skilled workmen from Europe they are not apt to be 
the best. The best ones have good positions in Europe and are content 
to stay there. The greater the number of highly skilled and high priced 
workmen the state has, the more prosperous is the state. How are we to 
get them? The shops do not make them, the trades unions do not, the 
apprenticeship system by which they were once made is dead, and Europe 
will send us only the second best., If we wish the best, there seems to be 
no way left in which to obtain them but the establishment of trade 
schools. A beginning in such schools has been made in New York and 
Philadelphia by private munificence, and no doubt they will be in time 
established all over the country, but a public opinion in their favor must 
first be created before they will multiply to any great extent. 

The State of Michigan has done a noble work in founding her Agri- 
cultural College, she has done wisely in adding to it a mechanical depart- 
ment. Let us hope she will soon continue the good work by founding a 
school- of industrial art and design and a system of trade schools for 
the training of highly skilled workmen. She has a grand geographical 
situation, surrounded by the great lakes, an ideal position for commerce, 
a fine climate, a fertile soil, is wonderfully rich in resources of the forest 
and the mine. What more does she need? A race of broad minded, well 
educated and highly skilled men. Such men it is the province of the 
schools to furnish. Let Michigan give a generous support to the tech- 
nical and industrial schools she now has and provide liberally for those 
trade schools and art schools she will need in the days to come. She 
can make no better financial investment, and nothing else that she can 
do will contribute so much to her development as a prosperous and 
happy State. 
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MEMORIAL EXERCISES. 


TO THE MEMORY OF EDWIN WILLITS, PRESIDENT OF THE MICHI- 
GAN AGRICULTURAL COLLEGH, 1885-1889. 


HELD IN THE COLLEGE CHAPEL, THURSDAY AFTERNOON, NOVEMBER 19, 1896, 


A clean, strong successful life is a precious legacy to posterity, and we 
cannot guard its proportions too jealously from the gnawing tooth of 
time, or seek too anxiously to transmit it unimpaired in fullness, beauty 
and truthfulness of form and lineament. 

The Agricultural College has always taken an especial interest in the 
personality and pride in the career of the late Edwin Willits, and when 
the sudden announcement of his death came it was intuitively felt that 
we were only performing our official function toward the youth in our 
charge when we set apart a certain time for exercises in memory of him, 
and sought to put here in permanent form the loving tributes laid upon 
his bier. 

The life work of Mr. Willits was wide and varied. He was a successful 
lawyer, an influential congressman, a resourceful and inspiring college 
president, and a statesmanlike cabinet officer. At his bier were gathered 
in common sorrow the student, the scientist, the man of affairs, the 
lawyer and the statesman. In our memorial exercises each of these 
‘classes found a fitting representative, and each presented the character 
as he saw it. It is a uniform testimony that they bear to the intense 
energy, the steady, cool, selfpossession, the ready sympathy, the con- 
tagious hopefulness, the sturdy courage and the resourcefulness of the 
man they all loved. ; 


RESUME OF DATES IN DR. WILLITS’ LIFE. 


Dr. Willits was born in Otto, Cattaraugus county, New York, on April 
24, 1830. He came to Michigan with his parents in 1837. He was grad- 
uated from the University of Michigan in 1855, and for ten years there- 
after he was editor of the Monroe Commercial. In 1856 he began the 
study of law, was admitted to the bar in 1858. In 1860 he became 
prosecuting attorney of his county. For twelve years from 1862 he was 
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a member of the State Board of Education. From 1863 to 1866 he was 

postmaster of Monroe. He was a member of the constitutional commis- 
sion of 1873, and from 1876 to 1880 was a member of congress. In 1883 
he was made principal of the State Normal School at Ypsilanti, and he 
remained in that position until called in 1885 to the presidency of the 
Agricultural College of Michigan. In 1889 he was called from the Col- 
lege to the position of first assistant secretary of agriculture at Washing- 
ton. In 1894 he was removed from this position by Secretary Morton, 
whereupon he opened a law office in Washington. He died there Octo- 
ber 28, 1896. 


EXERCISES IN THE COLLEGE CHAPEL. 


Thursday afternoon College duties were suspended, and at the ap- 
pointed hour the Board of ‘Agriculture, faculty, students and visiting 
friends of the deceased assembled in the chapel to pay a last tribute to 
his memory. 

President Snyder presided over the exercises, and, after an opening 
hymn and prayer by the Rey. Dr. Jordan, he introduced Hon. Franklin 
Wells, president of the Board of Agriculture, who made a very brief 
address on behalf of the Board. Governor Rich was unable te be pres- 
ent, and Prof. Babcock read his paper. This was followed by an address 
by Prof. Daniel Putnam of the State Normal Shool, who spoke of his 
eminent services for that institution. 

It was expected that H. B. Cannon, ’88, who was Mr. Willits’ private 
secretary while the latter was assistant secretary of agriculture, would 
be present to speak of Mr. Willits from the students’ standpoint, but a 
summons on the grand jury prevented, and his paper was read by Prof. 
Hedrick. President Snyder then read a letter from ex-Governor Luce, 
after which he introduced the last speaker for the afternoon, Dr. Kedzie, 
who has been for many years an intimate friend of Mr. Willits. 

Among the visitors present were Dr. Boone, principal of the Normal 
School; F. E. Skeels, ’78, of Grand Rapids; Charles B. Collingwood, °85, 
Lansing; and Jason E. Hammond, ’86, Lansing. 

Following are the addresses as given: 


"ADDRESS OF PRESIDENT WELLS. 


We are assembled here today to pay our last tribute of affection and 
regard to the memory of a good man. 

It was my good fortune to have known Edwin Willits for nearly a 
quarter of a century. I first became acquainted with him in the city of 
Lansing in 1873, at which time he was attending the constitutional com- 
mission of that year. During the session of congress of which he was 
a member, I met him occasionally, but our acquaintance became more 
intimate and close after he came to the College as its president, and it 
was kept up by personal interview and by correspondence until the day of 
his death. 

When Dr. Abbot, on account of failing health, desired to be relieved 
of the responsibility and burden of the presidency of the College, the 
Board of Agriculture seemed instinctively to look to Mr. Willits as his 
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successor. The success of his administration of the affairs of the Normal 
School had been substantiated and known throughout the State, and his 
reputation as a successful, broadminded educator had been well estab- 
lished. Col. McCreery, then a member of the Board, and myself were 
appointed a committee of the Board to interview him, and by appoint- 
ment we met him at his home in Ypsilanti. At that time I became very 
much impressed with his personality. He at once entered into the spirit 
of the business in hand. I was delighted with his frankness and candor. 
Almost his first remark was, “Gentlemen, can I make the Agricultural 
College a great and useful institution, a power for good in the State? If 
I can’t, I don’t want to consider your offer for one moment. I am well 
situated at present. I believe I am doing some good, and unless you 
can invite me to a broader field, where I can do more good, I must not 
think of a change.” 

We spent the evening with him talking over the prospects of the 
College, presenting our side in the best light we could, and left him with 
the promise on his part to consider the matter favorably, and after con- 
sulting with Mrs. Willits, and giving the matter Se aay ce thought, would 
see us again by appointment. 

After much thought and thorough investigation, he came to the Col- 
lege as its president. He at once won the confidence and respect of the 
Board of Agriculture, the faculty and students. While he was a man of 
great ambition and untiring energy, his zeal was tempered with justice 
and discretion. He felt that much good might be done to a class of young 
men in the cities and towns if they could become interested in the 
mechanical lines connected with the College course, and he at once set 
about reaching this class, hence his great interest in the development 
of that department, which owes its present importance as a department 
of the College as much, more perhaps, to him than to any other cause. 

When called to the Department of Agriculture at Washington as 
assistant secretary, he left the College, but I am quite sure regretfully. 
On his receipt of the telegram asking him if he would accept the appoint- 
ment, [ received from him a telegram saying, “What shall I do?” He 
has never lost his interest, and in all our correspondence has expressed 
his love for the institution and manifested a great desire for its success. 

Although he had passed the meridan of life, he was strong in body and 
mind, and to all appearances had a long and useful future before him, 
but he has gone, not lost, only gone on before to another and better 
country. 


A TRIBUTE FROM GOVERNOR RICH. 


It was my good fortune to know Hon. Edwin Willits well. Like many 
another man in this country he owed his success in life to his own exer- 
tions. While not born in Michigan, he was practically a Michigan 
product, as he came here when only six years of age. He came of good 
stock, from the Empire state, to which Michigan is indebted for many 
a man whom she has delighted to honor, as well as being honored by 
them. Mr. Willits did what he attempted well. In all the positions of 
trust and honor which he was called upon to fill he acquitted himself 
with honor; and in all these positions his work was done in such a man- 
ner as to make his administration more than ordinarily conspicuous. 
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Personally, I did not know of his services as prosecuting attorney, or 
member of the State Board of Education, but all reports show that his 
services were conscientiously performed, with more than ordinary ability, 
and to the satisfaction of his constituents. The same may be truthfully 
said of his work as member of the constitutional commission of 1873. 

In congress his services.were of a high character. He was intelligent, 
industrious and painstaking in all he did. Ever faithful and diligent in 
performing the numerous errands and detail matters for his constituents, 
yet unlike many others he never considered these the principal duties of 
a member of congress. He studied hard and endeavored by every means 
in his power to ascertain what legislation and what general policy was 
best for the country, and having made up his mind, urged the adoption 
of such measures vigorously and intelligently, not only on the floor of 
the house, but in committee rooms, through the press, to which he was 
an occasional contributor, and in private conversations. He had a high 
ideal of what a politician should be, and would never stoop to anything 
he deemed dishonorable. While he was a dyed-in-the-wool republican, 
and believed fully in its great cardinal principles, yet, in some of his 
convictions he showed some of the characteristics of the other belief. 
His studious life and his conscientious defense of the constitution and 
laws of his State and country made him a strict constructionist to some 
of his colleagues who, from their standpoint, believed it better to be 
more practical and less technical. While he was a protectionist, he 
was conservative, and never took extreme positions on this question. 
He was firm and steadfast in his views and had the courage of his con- 
victions, but was always tolerant of the opinions of others. 

As president of the Normal School and Agricultural College I only 
know by the universal approbation which all those thrown in contact 
with him gave of his work in these positions, which require so much 
knowledge, skill, tact and good judgment to fill successfully and satis- 
factorily. He was called to the position of assistant secretary of agri- 
culture by President Harrison because of the personal knowledge of the 
President of his true worth. Owing to the ill-health of Secretary Rusk, 
and the demands made upon his time by other duties, Mr. Willits was 
called upon to perform the duties of the secretary much of the time. 
So well were these duties performed that Secretary Morton was reluctant 
to dispense with his valuable services. The world is better for his having 
lived. He did much good while living, and his life is an inspiration to 
the young men who knew him either as a teacher or in performing the 
various duties of his busy life, showing that industry, integrity and per- 
severance are the cardinal principles of life, in the exercise of which 
any position in life is possible. 


EDWIN WILLITS AND THE NORMAL SCHOOL. 


PROF. DANIEL PUTNAM, YPSILANTI. 


The faculty of the State Normal School desire through me, as their 
representative, to unite in this public and appropriate recognition of the 
valuable and faithful services rendered to our State by the Hon. Edwin 
Willits. In the natural division of duties in these memorial exercises 
it properly falls to me to speak only of his relations to the Normal School 
and of his services in connection with that institution. 
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The school, as you know, is under the immediate control of the State 
Board of Education. In fact this board was originally created mainly 
for the purpose of locating the institution and managing its affairs. 
Gradually its functions have been enlarged, but for several of the early 
vears of its existence it hardly did more than to guard the interests and 
provide for the welfare of the school. In a board limited to the small 
number of four, each individual counts for more than in a body of larger 
membership. The personality of the members comes to be better under- 
stood by the faculty, and the influence of such personality makes itself 
felt in the direction of affairs more readily and more obviously. Mr. 
Willits became 
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at the opening of the year 1861, and served continuously for twelve years. 
At the commencement of his term of office the school had been in oper- 
ation but eight years, and was still in a formative condition. Associated 
with such men as Witter J. Baxter, John M. Gregory and Oramel Hos- 
ford, Mr. Willits exercised a strong influence in giving direction to the 
internal organization of the institution, and in the selection of members 
of the board of instruction. His period of service on the board covered 
the last years of the administration of Principal Welch, the whole of 
the administration of Principal Mayhew and the first years of the admin- 
istration of Principal Estabrook. During these years the character of the 
school became established; its reputation steadily increased; and its in- 
fluence upon the educational interests of the State grew more and more 
potent. Mr. Willits contributed his full share of energy and effort toward 
the production of these results. He had the confidence of the school and of 
the faculty, of the people and of the successive legislatures upon whose ap- 
propriations and good will the institution depended for its means of 
support t and progress. The teachers, who remained for any length of 
time in the school came to know him, not only as an official of the govern- 
ing body, but also as a personal friend and a wise and valued adviser. 
WwW "ithout exception they regretted that other duties compelled him to 
decline a third election and six years of additional service on the board. 

After the severance of his official relations with the institution, and 
while a member of the national house of representatives, he still retained 
and manifested a warm interest in its prosperity, and remembered it in 
the distribution of valuable public documents and in other substantial 
ways. 


PRINCIPAL OF THE NORMAL SOHOOL. 


At the close of his two terms of service in congress, and ten years after 
his retirement from the Board of Education, he was elected by that board 
to the principalship of the Normal School, and was inaugurated in June, 
1885. The considerations which influenced the board in inviting Mr. 
Willits to take executive charge of the institution are thus stated in 
their report: 

“In appointing to so important a position as the principalship of the 
Normal School one whose life work had been in other callings than the 
profession of teaching, one who had not through experience and study 
a systematic course of pedagogy behind him, the board were mindful 
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that they were departing from the ordinary course of procedure; but they 
desired especially to emphasize that clause in the legislative action of this 
State, which, in instituting a Normal School for the preparation of teach- 
ers, required that the State Board of Education should also provide for 
the instruction of its pupils ‘in the fundamental laws of the United 
States, and in what regards the rights and duties of citizens.’ With 
this in view, no one seemed to the board to combine, as Mr. Willits does, 
so many of the requisites necessary to lead the Normal School on to that 
great future which its founders confide tly expected fomit hn i> hor 
full twenty years he was a leading member of the local board of educa- 
tion of Monroe; for twelve years (from June 1, 1861, to December 31, 
1872) he served as a member of the State Board of Education, in which 
position he became familiar with the affairs of the State Normal School; 
in the State Constitutional Commission of 1873 he served as chairman 
of the committee on education. His scholarship and scholarly tastes, 
his large experience, his acquaintance with men and affairs, coupled with 
his thorough knowledge of the subjects assigned to him to teach, justify, 
in the opinion of the board, their going outside of the profession of teach- 
ing in selecting a man for the responsible position of principal of the 
State Normal School.” 


HIS TEACHING WAS FOR BROADER AND BETTER CITIZENSHIP. 


In entering upon his duties in the school Mr. Willits kept in mind the 
department of labor which the board, in effect, had marked out for him. 
He gave instruction in civil government, in constitutional law, in the 
forms of congressional procedure, and in other subjects which touched 
upon social relations and upon the rights, duties, and obligations of citi- 
zens. He brought into the institution somewhat more of the tone and 
spirit of practical and political life than had been in it before. He em- 
phasized the fact that the teacher is also a citizen, and, in common with 
his fellow citizens, should be concerned in the management of public 
_affairs,—should be, in the highest and best sense of the word, a politician 
and a “man of affairs.” There was some room and some occasion for 
teaching in this direction, for affirming that one does not forfeit his 
rights as a freeman and a citizen when he enters the school room as a 
teacher; that freedom of speech and freedom of political action still 
remain to him; and that with this freedom there remain also the re- 
sponsibilities which rest upon men in other positions and in other em- 
ployments. These responsibilities the teacher is not at liberty to refuse 
or to evade. His manhood is concerned in cheerfully assuming them 
and conscientiously discharging them. 

While thus emphasizing the political and social aspect of education 
Mr. Willits recognized fully the transcendent importance of the moral 
element in the curriculum and instruction of the school. 


IN HIS INAUGURAL ADDRESS HE SAID, 


“The time is coming when we must choose between the policeman and 
‘the moral sense. In all ages the best policeman has been a well-regulated 
conscience—and this implies intelligence combined with moral sense. 
It is cheaper in the long run for men to govern themselves. In a republic, 
its citizens must govern themselves, must be their own restraint; if not, 
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it ceases to be. How then is this self reliance, this self restraint, this 
well-regulated conscience to be secured? Manifestly the pathway to it 
lies through our education. And of what shall this education consist? 
An education that includes only intelligence may foster crime, may 
sharpen its tools. Lieber appreciated the distinction fully when he de- 
clared that, ‘A widespread and sound education is indispensable to lib- 
erty. But it is not liberty itself, yor does it necessarily lead to it. * * 
* Education is almost like the alphabet it teaches. it depends upon 
what we use it for. Many despotic governments have found it their 
interest to promote popular education, and the schoolmaster alone can 
not establish or maintain liberty, although he will ever be acknowledged 
as an indispensable assistant in the cause of modern freedom. Liberty 
stands in need of character.’ 

“Let me,” said Mr. Willits, “repeat it; liberty stands in need of char- 
acter. Let us write on the walls of our school room, liberty stands in 
need of character. Let us write the words on the door-posts of our habi- 
tations. What we want is character; what we must have is character. 
And what is character? It is that something so subtle that laws cannot 
define it, nor constitutions evolve it. It exists above them both and behind 
them both. They exist themselves only because of character, and man- 
hood, and right. It is this intangible something that stands by the, side 
of the pulsations of our hearts, and construes all law, and obeys justice, 
and right, and truth; that is so sacred that in the end it will stand in 
the presence of Divinity, in his likeness. 

“Now, how is this character to be developed? The education Lieber 
refers to includes only the intellect. The education we want must in- 
clude the moral sentiments as well. * * * The generation now on the 
threshold, and the generations to follow, should be taught morality as 
affirmatively as arithmetic—not negatively, but affirmatively, that sin 
is sin; that drunkenness and lust, and profanity and lying, and theft 
and murder, are all wrong, and lead to a bad end; and that good order, 
respect for law, and temperance, frugality, honesty, purity, and rever- - 
ence for the good and true, are all elements of a perfect manhood and 
womanhood.” : 

I have quoted this language of the Board of Education to show as 
clearly as possible what was expected of Mr. Willits in his position at 
the head of the Normal School; I have quoted from his own words, when 
entering upon his duties, to show the spirit of the man, and his concep- 
tion of the nature and quality of the education needed by the young men ~ 
and young women who go out to fashion the minds and inspire the hearts 
of the children of our State. He believed that the best preparation of the 
teacher for his work was intelligence permeated by moral principle. He 
did not undervalue the technical utterances of the science of education 
or of the art of teaching, but he recognized the great truth that these, 
unless animated by a living soul, were of little worth. 

The connection of Mr. Willits with the Normal School was too brief 
to allow him to establish any new policy for its management, or to seek 
to change, in any radical way, the character of its instruction or the 
curriculum of its studies. He labored honestly and earnestly to advance 
its interests, to enlarge its sphere of usefulness, to give greater efficiency 

.to its work, and to give it a stronger hold upen the confidence and good 
will of the people of the State. In these directions his administration 
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was eminently successful. The school prospered under his direction, 
increasing in numbers, in general character, and in the extent of its 
professional instruction. 

He commanded the respect and confidence of his associates in the 
institution, and carried with him, when he resigned the principalship, 
their affection and kindly remembrances. 

The faculty of the school and the students who knew him gladly unite 
in these services in his honor, testifying in this way to his nobility as a 
man, to his integrity and uprightuess as a citizen and public officer, and 
to his worth and worthiness as an associate and as a friend. 


PRESIDENT WILLITS FROM THE STUDENTS’ STANDPOINT. 


H. B. CANNON, ‘88. 


When Mr. Willits came to the Agricultural College the student body 
almost at once recognized in him a master hand in administration. There 
was an atmosphere of hope about him. He came with splendid plans to 
execute; his eminent attainments and honors captured our imaginations. 
We felt that the old College was at the dawn of a new era. The students 
were proud of their president, and felt sure that his influence with the 
great world outside would bring again to the doors a stream of students. 
Our hopes met with realization; more students, more departments of 
instruction and more buildings we saw as time went on. 

To the students Mr. Willits stood as an example of a great man. He 
had made a name for himself and won reputation in the hard school of 
the statesman and law giver. He now essayed feats in executive lines. 
His judicial fairness and firmness brought him respect. His sympathy 
with the victims of disorder or his hatred for its perpetrators was such 
that he won our love. The venerable look of the man, his fatherly ways, 
his eagle’s eye—all impressed us and moved us. We believed in President 
Willits; and I am sure he knew it, and that the thought did him good. 

He had been a poor boy and his sympathy was quick to note the strug- 
gles of the poorest of us, and come to us in ways of helpfulness. He had 
made sacrifice for an education, so understood the meaning of a thirst for 
knowledge. He gave praise and counsel as he might. The president’s 
“Well done, my lad,” rang in one’s ears for weeks, so hearty and stimu- 
lating was the tone of his voice. Not only did President Willits believe 
in the College and the students, but he trusted to the good sense of the 
people to support the College when it could be properly brought to their 
notice. The Farmers’ Institutes afforded him a chance where his skill as 
a speaker might do great good. The result was that he captured audi- 
ence after audience to the great satisfaction of his student admirers who 
believed so heartily in his prowess and wisdom. 

Through all the four eventful years there was not ap hour in which the 
good man felt quite at peace. While College was in session there was 
always danger that the restless spirits might give trouble and then the. 
“Institute” season or the legislative session with its burden of care fol- 
lowed. “I never slept without fearing that something might go wrong,” 
he once told me. And many a night when we were sound asleep our 
noble president was pacing the campus, keeping watch and ward. 

54 


426 STATE BOARD OF AGRICULTURE 


We knew him as a man of method. He tried to encourage order and 
cleanliness in every way. 1 recall his house-cleaning day plans, and his 
dust bin arrangements as examples. He knew, too, that clean walls and 
fresh paint inspired respect, and how tidiness in person made for order. 
“You never heard of a mob in good clothes,” was a saying I recall. 

He had no need to run a card catalogue of his friends; he could remem- 
ber them whenever he might help thei; and they do not forget him now. 

“Whether one met him but for the day, or came to know him inti- 
mately, he could not fail to be impressed by his friendliness and power,” 
testifies one of the Detroit alumni. 


HE REMEMBERED HIS M. A. C. BOYS. 


When he was called to be assistz a secretary of agriculture we found 
that he could remember his M. A. C. boys and that in his new post of 
honor and influence he could add " the reputation of our College. As 
an officer he was careful, courteous, patient; yet the same largeness of 
plan marked his work as had been the case at M. A. C. For this view 
he often gave Professor Bailey the credit (doubtless also shared by others 
of the new school of scientists). The thought of the relation between the 
created thing and its environment seemed ever with him. He hoped to 
see a competent man monograph the cereal and textile exhibits which 
were collected for the World’s Fair by the government. This work of 
making an exhibit which should illustrate the function of the Department 
of Agriculture, was placed in his charge. He also was named as chair- 
man of the government board, and a great deal of his energy and thought 
did he put to this task. He held the plow to mark the site where the 
government building should stand, and that established the Jackson 
park site. No one not familiar with it can judge of the work required 
at his hand before the task of preparing, installing, exhibiting and taking 
down again of that government exhibit was over. There were various 
inharmonious elements to keep within bounds, to hasten the necessary 
labor. 

The work done at the department proper, while more in the nature of 
routine business, had a breadth of scope and called for its proper man- 
agement so large an amount of knowledge that the ordinary run of public 
men, congressmen and others, would have felt uncomfortable in the place 
for months, had President Harrison been careless in the calling of a man 
to the post. 

In the administration of his office Mr. Willits won confidence and love. 
“His leading trait is sympathy,” one officer said to me, and perhaps that 
was a correct statement. “But, ” he added, “confound it, he will sympa- 
thize with both sides. He won’t take your part and forget the other fel- 
low.” That trait of impartiality won him love. 


NOTES FROM W. A. TAYLOR. 


In response to request, Mr. W. A. Taylor, ’88, now assistant pomologist 
_ in the Department of Agriculture, sends me some notes. I am very glad 
to give them. They cover certain periods much more accurately than I 
can do; and none could speak more lovingly. 

“The incident,” says Mr. Taylor, “which doubtless is most clearly re- 
membered by the students then in attendance, was the occasion of Mr. 
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Willits’ first appearance at the College in the capacity of president. The 
student body was in a quiver over the mistreatment of one by others, at 
the time unknown; wild rumors of intended severe and sweeping punish- 
ment of suspected students were in circulation and many were of the 
opinion that affairs had reached a stage where it was useless for young 
men in search of education to longer remain at the institution where 
quiet and continuous work was out of the question. The crisis was upon 
us—would the man be equal to it? It was a crucial test of the new presi- 
dent, but the outcome of it was a most complete and prompt restoration 
of the confidence of the students in the wisdom and intent of the faculty. 
The first chapel exercise settled the whole question whether there would 
be co-operation or rebellion, and though proper regard for the future 
caused the suspension or expulsion of several students, even their warm- 
est friends acquiesced in and admitted the justice of the action taken. 

“T have not known another man of such strong views as his who was at 
heart so tender and merciful. The culprit sentenced by him recognized 
this and rarely resented the punishment which justice made necessary. 

“This was, I think, the chief secret of his personal hold upon students 
and alumni. He felt strongly and admired strongly marked personality. 
In his own words in the address before the College Y. M.C. A. in 1886, 
on ‘Affirmative Religious Principles, which, by the way, is worthy of 
preservation by every M. A. C. student, ‘I have no sympathy with a 
negative. I do not like negative men or women. The world may make 
something out of a rascal, but out of a fool, never. And. vet I doubt 
if ever a weakling found a more sympathetic or more helpful friend 
than he. 

“He never permitted the larger affairs of the College management to 
blot out the remembrance of small things, which were essential to the 
welfare of students, and often risked his health and encroached upon his 
stock of reserve force in order that he might give his personal attention 
to little matters which most of us thought at the time unimportant, but 
which we have since then come to realize the necessity of. If a student 
was ill at the College, Mr. Willits seemed to charge himself personally 
with the responsibility for his proper care and attendance, and if, 
sometimes happened, death entered the student family, no more sincere 
mourner followed the bier than he. 

“One of the most vivid pictures of him in my own mind is connected 
with the death of Gilbert in ’88, when at midnight with the aid of two or 
three whom he had notified, he carried the body of the dead boy down 
from the top.floor of Wells Hall [to Taylor’s room], and after preparing it 
for burial, watched with the rest till day dawned. It was not more than 
any one of us would do for his comrade, but how many of us, bearing the 
heavy responsibility of head of such an institution, would be found at 
hand in such an emergency! 

“Tt has always seemed to me that it was this thoughtfulness for others 
that gave him such a strong hold upon the affections of his students. It 
did not cease when the student left college, as many of our fellow alumni 
can testify. Nor was it confined to his students, for among his associates 
during his last years, in church, business and political as well as in the 
many and varied educational and scientific organizations with which he 
was connected, the same grief is felt at his death. 
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“He was a man whom his students could respect without fearing, and 
whom they loved for his own sake. The thought that we shall not look 
into those kindly eyes again nor feel the hand clasp of our friend brings 
up so many recollections of his merit and goodness that the pen fails to 
keep pace with memory.” 

I recall one sentence from a sermon of his, “Tell me what a young man 
does with his leisure and I will tell you whether the blazes along his 
life’s pathway lead to the pestilential swamp or the mountain height.” 
This is a characteristic statement; yet I think the lines apply to him— 


“His life was gentle; and the elements 
So mixed in him that nature might 
Stand up and say, This was a man.” 


Edwin Willits by the grace of God was a Christian gentleman. His 
memory is sweet. Remembering the beauty and goodness and blessing of 
his life, who may not with reverence exclaim of it, “What God hath 
wrought.” 


LETTER FROM CYRUS G. LUCE. 


I am in receipt of your invitation to attend the exercises to be held at 
the College in memory of Hon. Edwin Willits on the 19th inst. It would 
afford me a melancholy pleasure to join with others who knew the worth 
of our departed friend in doing honor to his memory. 

Some men do well in some one line of life’s work. Mr. Willits did well 
in all lines. He was a success as an attorney. As a member of congress 
he won high rank. At the Normal School his memory is treasured for his 
many excellencies. At the Agricultural College he won high renown. 
But the best work of his life was performed in the department at Wash- 
ington. He brought to a discharge of his duties all of his powers of body 
and mind. He walked here in untrodden paths. He was the strong man 
who upheld the arms of the secretary. 

Largely through his diligence, skill and ability the new department 
was made a success. Mr. Willits was not only a great man, but in all the 
relations of life he was a good man. He was, in the broadest and best 
sense, a Christian. 

He is gone, but his friends can well rejoice that his many good works 
will live after him. 


PERSONAL RECOLLECTIONS OF EDWIN WILLITS:. 


DR. R. C. KEDZIE. 


My acquaintance with Edwin Willits began by letter in the latter part 
of the sixties. 

I made his personal acquaintance in 1873 when he was a member of the 
commission of eighteen appointed by Governor Bagley to revise the 
State constitution, said revision to be submitted to the next legislature 
for their approval, to be submitted by them to the vote of the people for 
ratification or rejection. In this commission Mr. Willits was made chair- 
man of the committee on education. He had been so long time a mem- 
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ber of the Board of Education that it was eminently fit and proper that 
he should take the leadership in the important matters of education in 
this State. This was the first committee to report on amendments to the 
constitution, and its report was adopted, constituting section XIII of the 
proposed constitution. 

During all the deliberations of the commission the people were pleased 
‘with the broad and statesman-like views of this body of eminent men, and 
especially delighted with the liberal views of the committee on educa- 
tion, providing for all the educational interests of the State. 

The revision of the State constitution by this commission was excellent 
in principle and form, but when it fell into the hands of the next legis- 
jature it was torn to pieces, and when its mangled remains were sub- 
mitted to the people, they mercifully buried them out of sight by an 
overwhelming adverse vote. 


ELECTED PRESIDENT OF THIS COLLEGE. 


In January, 1885, he was elected president of the Agricultural College, 
but as he was then principal of the State Normal School, he did not enter 
upon his duties till the following July. In the preceding November, 
President Abbot had tendered his resignation to the board on account of 
broken health, but continued to discharge the duties of president till his 
successor should arrive. 


HIS WORK AT THE AGRICULTURAL COLLEGE. 


President Abbot has been appropriately called the formative president 
of the Agricultural College. Under his hand the Agricultural School be- 
came the Agricultural College, and the agricultural course received its 
enduring features under his administration. In like manner it must be 
said that President Willits organized and put into active work the Ex- 
periment Station, and that he was the creator of the Mechanical Course in 
this College. 


THE EXPERIMENT STATION. 


The Hatch bill providing for Agricultural Experiment Stations in con- 
nection with the agricultural colleges in the several states was passed in 
the early part of 1887. A meeting of representatives of the agricultural 
colleges and experiment stations was held in Washington in August of 
that year to determine upon the scope of the experiment stations, and 
their relations'to the agricultural colleges. In this convention there was 
a powerful clique that strove to give the experiment station such a trend 
as would divorce it entirely from the college. They maintained that the 
experiment station must have no connection with the college—separate 
buildings, apparatus and experimental farms; that no professor giving 
instruction in the college should have anything to do with the station. 

A committee of nine was appointed to fori. ulate plans, largely made 
up of persons who held these extreme views of the supreme importance 
of the director. President Willits was the minority in this committee. 
When the greatness and dignity of the director were urged in the com- 
mittee, President Willits raised this query: “There are thirty-nine ex- 
periment stations: where will you find thirty-nine men of such worth and 
experience as will properly command a-salary of $5,000 a year?” One of 
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the committee glanced around the room and smilingly answered, ‘I think 
there are nine such men in this room.” 

The committee reported their plan for the entire separation of college 
and experiment station, and the members urged on the floor of the con- 
vention the impropriety of any person holding office both in college and 
station—that no man could serve two masters, etc. 

President Willits argued that the experiment station was the corollary 
of the college—that the two were parts of a whole in the educational sys- 
tem of the state; that the theoretical instruction in the class room should 
be carried into the laboratory, the farm and the garden, there to be 
verified or refuted, and the results then given to the public in the bulle- 
tins of the station. So clearly did he present this logical connection of 
the college and the experiment station that the convention rejected the 
plan of the committee by a decisive vote, and adopted the plan of co- 
operative work carried out in this College and in most of the agricultural 
colleges of this country. 

As evidence of the favor with which Michigan regards this combined 
work of college and station I simply call attention to the fact that the 
yearly issue of twelve bulletins of 20,000 each scarcely supplies the 
popular demand. There is no part of the work of the College that brings 
it so completely in touch with the people of the State as the investiga- 
tions and bulletins of the Experiment Station. In starting this work 
and giving it the right directian, President Willits did much for the State 
and the whole country. 


THE DEPARTMENT OF MECHANIC ARTS. 


This institution was originally established as the Agricultural School, 
and for many years the trend of instruction was entirely in the line of 
agriculture in its broad sense. The Morrill act of 1862 provided a fund 
“for the endowment, support and maintenance of at least one college 
where the leading object shall be to teach such branches of learning as 
are related to agriculture and the mechanic arts.” When President 
Willits took charge of the College he announced that it was time that the 
mechanic arts should come to the front on a par with agriculture. His 
aim was to add the mechanical course to the College curriculum without 
impairing the efficiency or lowering the attendance of the agricultural | 
course. The results justified his assumption, for there was an increased 
attendance’ in the agricultural course at the same time with the influx 
of a large number in the mechanical course. The average attendance for 
five years in the agricultural course before this change was 193; the aver- 
age attendance on the same course for five years after the mechanical 
course was introduced was 227, an average gain of 34 for this course, 
while the attendance on the mechanical course reached an average of 
120 when it reached all the College classes. The average total attend- 
ance by five year periods passed from 193 to 328. This shows an advance 
all along the line, and not the crippling of one course to build up a rival. 

President Willits took hold of this work of building up the department 
of mechanic arts with energy. He visited the shops in Detroit and other 
manufacturing cities to place before this constituency the advantages of 
the course of scientific and practical training at the College and inviting” 
the shop boys to secure the advantages here offered. There was soon a. 
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large influx of students; the College halls were soon filled to overflowing, 
and his own house—“the castle on the hill”—was crowded with enthusi- 
astic students. This was no sudden boom, to flare up in sudden blaze 
and go out in more painful darkness, but the impetus then imparted to 
the College has continued to this day. It is not too strong language to 
say that he made the new course and planted it upon an enduring basis, 
yet strengthened and enlarged the old course. He did not build up by 
tearing down. 


PERSONAL CHARACTER. 


The personal character and influence of President Willits were strong 
elements in his success. He knew every student, could call them by 
name and recognize them wherever found. He visited them in their 
rooms, knew their history, and recognized their individual peculiarities, 
difficulties and temptations. By a wonderful intuition he seemed to enter 
into the life of every student, and his care over them was almost sleep- 
less. He once told me that he never retired for the night without first 
going the rounds of the halls to see that everything was safe and quiet. 

One element of his success was his religious character. Edwin Willits. | 
was a whole-hearted Christian. A staunch Presbyterian, he let his light 
shine before men. During his presidency there was no line of street cars. 
from the College to Lansing by which students could attend divine 
service in the city churches. For many of the students the morning hours 
of Sunday were aimless and idle. To remedy this he instituted a series 
of Bible talks for 9 o’clock Sunday morning, which were such a treat, 
intellectually and morally, that the chapel was soon crowded with de- 
lighted listeners. The Sunday afternoon services by the clergymen of 
Lansing were continued, not because 2:30 p. m. was an ideal hour for 
worship, but because the ministers of Lansing could not be secured for 
other hours. Attendance was not compulsory, yet the chapel was well 
filled; the Sunday school and Bible classes were well attended and the 
moral and religious atmosphere at the College was healthy. 

In recalling the history of those who have been pillars in the College 
edifice but who have passed away, one is painfully reminded of the 
evanescence of human life. 


“One by one the roses fall.” 


One by one the oaks come down. President Williams, Secretary How- 
ard, Judge Wells, Secretary Baird, President Abbot, President Willits. 
How fast they pass away. Yet June returns with its roses, and though 
the oak must fall the forest lives on. So the College. Though the great 
leaders pass beyond, the College remains—a beneficence for the present 
and a hope for all coming time. 
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DEATH OF PROF. A. N. PRENTISS, ’61. 


We are indebted to Prof. A. G. Gulley, ’68, of Storrs Agricultural Col- 
lege, Storrs, Conn., for the following item regarding Prof. Prentiss, who 
died at Ithaca, N. Y., August 14, 1896. Prof. Gulley was at one time a 
student under him at M. A. C.: 

“No doubt you will have been informed of the death of Prof. A. N. 
Prentiss before receiving this. Early in July, I spent a day at Cornell 
and in the evening spent a half hour with him. I felt then it would be 
my last visit with him, but did not think the end was so near. Although 
Prof. Prentiss closed his labors at M. A. C. over twenty-five years since, 
his interest in the old institution was as great as ever. He was particu- 
larly anxious to learn about those with whom he was connected there, 
both officers and students; and spoke especially about the Record and the 
pleasure he derived from reading it. 

“Prof. Prentiss was born May 22, 1836, at Cazenovia, N. Y. He gradu- 
ated in 1861 from the Michigan Agricultural College, and in 1865 was 
made full professor of botany in that institution. On the opening of 
Cornell University, in 1868, he was called to the chair of botany, horti- 
culture, and arboriculture, which he had held ever since. 

“Prof. Prentiss conducted the Cornell expedition to Brazil in 1870. In 
1872 he studied in the Royal Botanic Gardens at Kew in London, and the 
Jardine des Plantes at Paris. He was a well-known writer in his branch 
of science, and in 1872 his essay on the mode of the natural distribution 
of plants over the surface of the earth took the Walker prize offered by 
the Boston Society of Natural History, and was published in pamphlet 
form. Prof. Prentiss was well known throughout the scientific world as 
one of its leading botanists, and his death is a great loss to the university, 
as well as to the scientific world.”—From M. A. C. Record. 
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COMMENCEMENT, JUNE, 1897. 
EXERCISES OF THE WEEK. 


Sunday, June 13, 2:30 P. M. 


Baccalaureate sermon by Rey. Rastian Smits. Subject, “The Unity of Life.” 


Tuesday, June 15, 8:00 P. M. 


Contest in oratory and debate among representatives of college literary organi- 
zations, 


CONTEST FOR ORATORS’ MEDAL. 


“Co-operative Government for America”......T. A. Chittenden, Columbian Society 
SMISIC ANG Its MmiltenGeltemn. ne aces ae taeer es orate Miss Pearl Kedzie, Feronian Society 
SHGUCAHION: OULSSALebymere acne Dek ce eee ea Hlwood Shaw, Olympic Society 
“The Power of Public Opinion”.......... A. B. Krentel, Phi Delta Theta Fraternity 


CONTEST FOR DEBATER’S PRIZE. 


Question for debate—‘Resolved: The Luxurious Prodigality of the Rich in their 
Private Life is Advantageous to Society.” 


IMRT eI lee cacio at's 6cloe nolppidia Ui. mo new pene A. T. Cartland, Hesperian Society 
5 P5711) ROCIO EG CID Occ Cc CaO OICTOL pri F. W. Robinson, Union Literary Society 


Wednesday June 16, 10:00 A. M. 


CLASS DAY EXERCISES OF THE GRADUATING CLASS. 


Presta entassAGGLeSs <a cvcke Wane a tei ceva aie atelier Peta, alenev del geet enedatsepglol(-ls.0 o.< S. H. Fulton 
MERU GOIG class tects rods chore CR prmaemi aa eye ABI 6 Sici da « fet ota) wpacmielabaiay aka el el © C. B. Laitner 
yah aC) CL eee a ROE EO Ie chk toad Ocho, Paci oie aoe Pepe eee) tL PRO. Sic cry a otc Elwood Shaw 
eh ets ei seh axa otaice, «aisle ale Sealant aar Nlecet bats) sake, 6 < hanapalisie (ewemdiaas is (has «3 HK. C. Green 
POPPE W Na Baa Sis xo sailas wie a Sie el ade Seemed ga leialey Ow yo yreletetet alot Miss Sadie Champion 
OTe aie aah ge Ee RNa ote ga fetes oy Tard) avensy seameven eet ats oharrac sch s¢ J. D. McLouth 


8:00 p. m.—Review of the battalion. 
8:00 p. m.—Reunions of College Literary Organizations in their rooms. 
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Thursday, June 17. 


ALUMNI DAY. 
Twelfth Triennial Reunion of the Alumni Association. 


8:00 a. m.—Business meeting. 
10:00 a. m.—Literary exercises: 


FeTOSIGENTRIAOOLESS |<. se. cole ccs teas ovenle acpinus Os, css ame ie eee ete M. D. Chatterton, with ’61 
MAISUOLY oar wneee, nis «ss simleteielaye sie ald Jenenhe etal ate olen rete Ren emeeeerats ce e's Warren Babcock, ’90 
INKYORO) Ota gs od 5 >. SA TH beeen an rion oo Acod oso ones L. A. Breggar, ’88 
OTA TION PA I AS ww) 3s ahaa es eta bvolee ane bie ee eee ets C. B. Collingwood, ’85. 
LEQ ORES « 3.5 DAG SO Eo Lin rrr aaa nooo nuh ome ee J. E. Hammond, ’86 


12:00 m.—Alumni banquet, to be served by students of the Domestic Science De- 
partment. 

3:00 p. m.—Exercises celebrating the fortieth anniversary of the establishment 
of the College: 


PNUD DISS 3 5.5 ER RR IER GAC GCN Sy CL AEBS ONTOD, 0 Duce Sido Cr one CERES Hon. C. J. Monroe 
JETOY 08S Aha coo oA on Tic Oe cite c cee told bbe. dn ho dato Nema Frank Hodgman, ’62 
PNGROURESSS 13 ad Soe REIL cio on PRAMAS on 5 5 oo S's aR Hon. George Willard 


Impromptu addresses. 
5:00 p. m.—Business meeting alumni (election of officers). 
8:00 p. m.—President’s reception. 


Friday, June 18, 10:00 A. M. 


COMMENCEMENT DAY. 


Wddressy-ouhe Acriculturist ‘of! Ronlorrow %i2 2... 2.06 aoe eee J. W. Rigterink 

Address, “The Tendencies of Steam Engineering”.................. HK. H. Sedgwick 

Address, “The Agricultural Status”... H. Bailey, Professor in Cornell University 
Presentation of awards in the contest of June 15. 


Conferring of Degrees. 
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ANNIVERSARY EXERCISES. 


COMMEMORATING THE FORTIETH ANNIVERSARY OF THE OPENING 
OF THE COLLEGE, MAY 18, 1857. 


Exercises commemorating the fortieth anniversary of the opening of 
the College, were held in the College chapel on Thursday, June 17, 1897, 
at 3 o’clock p. m. 

Hon. C. J. Monroe, vice president of the board, presided. Mr. Monroe 
was a member of the first class at the College. 

Hon. Geo. Willard of Battle Creek, who was a member of the State 
Board of Education in 1857, then in charge of the College and who was 
also present at the opening, delivered the address. 

Mr. Frank Hodgman, class ’62, read a poem, “Forty Years Ago.” 
Short addresses were delivered by Hon. William Ball, president State 
Agricultural Society; Hon. Geo. B. Horton, master State Grange; Hon. 
J. T. Daniels, president State Association of Farmers’ Clubs; Prof. James 
Satterlee, class ’69; Prof. W. C. Latta, class ’77. 


FORTY YHARS AGO. 


FRANK HODGMAN, ’62. 
| Written for the Fortieth Anniversary of M. A. C.| 


How swift the rolling wheels of time, dear chum, have sped along 
Since that old bell’s sweet loving chime first cheered us with its song, 
As we were toiling on our way with footsteps tired and slow, 
Along the muddy road from town some forty years ago. 

Forty years ago: Forty years ago: 
It does not seem that it can be quite forty years ago. 


Full many a lad from far and wide had spent the night in town, 

And with the early morning tide were off for College bound, 

And, as we crossed the river Grand, we watched the bubbles go 

Beneath the wooden bridge that spanned it forty years ago. 
Forty years ago: Forty years ago: 

The river seems much smaller now than forty years ago. 


When half the toilsome way was passed, we rested by the stone 

Within whose cleft a cherry pit had taken root and grown; 

The cleft was not so very wide; just half an inch or so; 

The little tree scarce touched its side some forty years ago. 
Forty years ago: Forty years ago: 

The cleft has spread; the tree has grown since forty years ago. 


Just aS we.reached the river bend we heard the college bell; 

Its mellow tones, so rich and clear, came o’er us like a spell. 

With quickened footsteps on we sped, in answer to its call, 

Along the winding road which led us to the college hall. 
Forty years ago: Forty years ago: 

With many a crook and turn, it led us, forty years ago. 
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We went along the bluffy bank, the Cedar rolled below; 
Then past the red brick cottages all standing in a row; 
Past pits of clay and piles of brick still standing in the kiln, 
And o’er a rude and rustic bridge across a little rill. 
Forty years ago: Forty years ago: 
Great green oak stumps stood all around here forty years ago. 


A path led past the college hall and close beside the well, 

Across from which a sturdy oak upheld the college bell; 

It ended at the boarding hall which had no name, you know 

We did not call it ‘“‘Saint’s Rest’ then; not forty years ago. 
Forty years ago: Forty years ago: 

The saints all lived in later times than forty years ago. 


They called us in, examined us; they questioned us like sin, 

Because there were so many boys we could not all get in. 

And some were quickly sent away, it made them sad to go, 

But happy we who stood the test some forty years ago. 
Forty years ago: Forty years ago: 

It seems but just a little while since forty years ago. 


"Pwas Williams, Tracey, Fisk and Holmes who questioned us that day, 
And Enoch Bancker helped along a little in his way. 
The questions came in various ways. From Fisk we’d seldom know 
If right or wrong we'd answered him, some forty years ago. 
Forty years ago: Forty years ago: 
He's been a college president since forty years ago. 


That day he asked a likely lad about his mother tongue; 


“Is English language flexible?” The answer quickly rung; 

“The way that you ask questions, sir, it surely must be so.” 

And then the boys all cheered and laughed, some forty years ago. 
Forty years ago: Forty years ago: 

Prof. Fisk could give or take a joke some forty years ago. 


And when at last we settled down to study and to work, 
Prex Williams lectured to the boys and taught them not to shirk. 
No matter what his subject was, his lecture would be half 
On pretty points he pointed out about his blooded calf. 
Forty years ago: Forty years ago: 
That calf stcod high in Prexy’s eye some forty years ago. 


We chopped and logged and cleared the ground, we cut down lots of trees, 
And once upon a time we found one with a swarm of bees, 
We took its store of sweetness in, a hundred weight of honey 
Which went in triumph to our rooms; we thought it very funny 
Forty vears ago: Forty years ago: 
Next day we did not feel so well, some forty years ago. 


And when we had the surface cleared, we plowed and dragged it down, 
With heavy teams and working tools that mellowed up the ground. 
We hoed the corn, we cradled wheat, we used the scythe to mow, 
For that’s the way folks had to do, some forty years ago. 

Forty years ago: Forty years ago: 
Machines were scarce and costly then, some forty years ago. 


We had some tools of wondrous make to mellow up the ground, 

But one big harrow “took the cake” from all the tools around, 

The teeth were full two inches square and eighteen inches long: 

It took two heavy teams to pull the monstrous thing along. 
Forty years ago: Forty years ago: 

That big State drag just beat them all some forty years ago. 
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When neighbor Harrison saw the tool he gazed on it with awe: 

“A bigger drag than that State drag,” he said, “I never saw. 

If that’s a State drag what a drag the Nation’s drag must be, 

And when they use it in the fields, may I be there to see.” 
Forty years ago: Forty years ago: 

I wonder where that drag has gone, since forty years ago. 


One day to show them that we could, we started out and found 

The biggest monarch of the wood in all the country round; 

And then, with axes keen and sharp, we laid the monarch low; 

They called us vandals for that lark, some forty years ago. 
Forty years ago: Forty years ago: 

We wish we had not cut that tree some forty years ago. 


We pulled up all the green oak stumps that stood about the lawn 

And when at last we had them out, we wished that they were gone, 

For every stump brought tons of earth; it took us many a day 

To pick it from the pesky things, and draw the stumps away. 
Forty years ago: Forty years ago: 

We could not burn the stumps we pulled out forty years ago. 


And then we sowed that turnip seed. The yarn went all around 
About such lots and lots of seed sowed on so little ground: 
And as it grew, each mother’s son who went along the plank a 
Declared the College must be run by some half-witted crank. 
Forty years ago: Forty years ago: 
The lies were thicker’n turnip plants were forty years ago. 


We wandered all the country round, by woods, and fields, and lakes, 
Wherever insects could be found, or birds, or fish or snakes; 
We gathered in a lot of them; most anything would go 
Into the College Museum some forty years ago. 
Forty years ago: Forty years ago: 
I wonder if they’ve kept them all since forty years ago. 


We tussled hard with grammar and with rhetoric and logic, 

Philosophy and chemistry and algebra and physics, 

But when we had geometry, they cut our class in two; 

To hear us all within an hour was more than they could do. " 
Forty years ago: Forty years ago: 

’Twas then we had a merry strife, most forty years ago. 


The classes came at different hours; the theorems were the same. 

Who’d demonstrate most in an hour, the victory could claim. 

We tried it for a week or more; each class would winner be, 

But they gave up at eight-four, when we did ninety-three. 
Forty years ago: Forty years ago: 

That made Prof. Tracey proud of us some forty years ago. 


We studied trigonometry and did some land surveying: 

We mixed up physiology with harvesting and haying; 

We studied horticulture ’mid the turnips and tomatoes 

And spent our time at botany ’mid posies and potatoes. 
Forty years ago: Forty years ago: 

We had to work and study both, some forty years ago. 


The jolliest time in all the year was when we went to town 
And visited the Fem. Sem. girls, each in her prettiest gown; 
But things have greatly changed since then; the Fem. Sem. had to go. 
It’s been a school to teach the blind since forty years ago. 
Forty years ago: Forty vears ago: 
Miss Rogers had some splendid girls there forty years ago. 
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Once in the pleasant Summer tide, a balmy eve in June, 
Prof. Abbot brought his bonny bride; we sang for them A tune. 
’Twas “Take her but be faithful still.” We sang it sweet and low 
Amid the drooping evergreens, some forty years ago. 

Forty years ago: Forty years ago: 
How well we loved and honored him ‘most forty years ago. 


And then came on the anxious days when all the air was rife, 
With rumors of the Southern craze, which sought the nation’s life; 
When Lincoln ran for president and Seward spoke in town, 
We organized a Lincoln club and all of us went down. 

Forty years ago: Forty years ago: 
We nearly all were Lincoln men some forty years ago. 


We went in farmer’s uniform, to stand up for the law, 

In wampus blue and overalls and jaunty hats of straw, 

On wagon racks and horses backs, or any way to go, 

The day that we heard Seward speak ’most forty years ago. 
Forty years ago: Forty years ago: 

He shook our hands and we felt grand ’most forty years ago. 


Then came the weary evil days of civil war and strife, 
And some of us went marching out to save the nation’s life, 
And some came back with honors crowned, and some were stricken low; 
They’ve lain at rest in Southern ground since forty years ago. 
Forty years ago: Forty years ago: 
We’ve sung for them a requiem, since forty years ago. 


And now, dear chum, we're here again upon the same old ground, 
But nothing seems the same to us except the bell’s sweet sound. 
We came upon a trolley car, ten minutes ride or so, 
it is not like the walk we took some forty vears ago. 

Forty years ago: Forty years ago: 
It took an hour to walk from town some forty years ago. 


New buildings stand on every side, new faces all around 
The Co-ed beats the Fem. Sem. girl we used to meet in town. 
I cannot find the boarding hall; I need some one to show 
Me where the places are I loyed so, forty years ago. 
Forty years ago: Forty years ago: 
It does not seem such change could come since forty years ago. 


I miss our old time faculty. Not one of them is left. 

Of all the men who taught us then, I feel like one bereft; 

For some are sped and some are dead; there’s little left to show 

Of all we loved and cherished here some forty years ago. 
Forty years ago: Forty years ago: 

It seems just now as if it was a hundred years ago. 


But through all changes that have passed and all that yet may come 
Our hearts still fondly turn at last to our old College home. 
She is our joy, our hope, our pride, no other place below 
Can warm our hearts as she has done since forty years ago. 
Forty years ago: Forty years ago: 
Our hopes and prayers have been for her since forty years ago. 
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NEWER EDUCATION. 


MICHIGAN FOREMOST IN THE MODERN EDUCATIONAL SYSTEM. 
THE MICHIGAN AGRICULTURAL COLLEGE ONE OF HER 
NOTABLE EXPERIMENTS. 


AN ADDRESS DELIVERED BY GEORGE WILLARD AT THE COMMEMORATION 
OF THE FORTIETH ANNIVERSARY OF THAT INSTITUTION. 


Mr. President, Members of the State Board of Education, Faculty, 
Alumni, Students of the Michigan Agricultural College, and Citizens: 
We commemorate the fortieth anniversary of the first endeavor to 

occupy the field of higher education with an institution possessing the 

peculiar features of the Michigan Agricultural College. As one who had 

a part, however small, in launching an experiment which has led to such 

gratifying results, it would be an exhibition of culpable indifference in 

me not to appreciate the honor of an invitation to participate in this 
event. It is but just to also add that the hopes indulged when this College 

vas founded have been fully realized. The reality has even gone much 
beyond the expectancy of at least many who projected and inaugurated 
an undertaking which bore in many quarters the imputation of being 
injudicious and hazardous. 


GENERAL RETROSPECTIVE GLANCE. 


It must be remembered that this trial was made under quite different 
conditions from those which exist now. History has been recording 
marvelous changes since this College was established. Forty years in 
this age of progress has measured an important cycle in the world, in 
our country, and in our State. When this institution took its place as a 
seat of learning in 1857, there was no cable communication with Europe 
or other lands beyond the sea. France, now for a quarter of a century 
a firmly established republic, was then under the second empire; Italy 
had not united the fragments into which she had been torn by the fac- 
tions and the superstitions of the middle ages; Prussia, still a kingdom, 
had several years to wait before expanding into the Imperial Germany 
of our time; Russia was then weighted with serfdom and shadowed with 
her flag a portion of North America; Japan and China were practically 
outside of our American diplomacy; the most powerful nation of South 
America had a monarch on a hereditary throne; and Canada had not 
assumed to be the Dominion. In our country, California, then recently 
acquired from Mexico and admitted into the Union, was the only state 
west of the Missouri river; Buchanan had just entered upon his four 
years’ presidential term, and human slavery, by federal toleration, and 
we may say compact, darkened a portion of our country and well nigh 
dominated the whole; a great chapter in our national history was yet to 
be delayed in its opening for four years and many of our chief national 
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characters had hardly emerged from the level of common life. Lincoln 
had acquired some fame, but had yet to win a greater distinction in the 
debate with Douglass; Grant was farming near. St. Louis; Garfield had 
just left college; Blaine, a youthful journalist, was editing a newspaper 
in Maine; Edison, the world’s greatest electrician and the greatest in- 
ventor of our age, was a poor ten-year-old lad at Port Huron. Many 
others comparatively obscure were to link their names with a lustrous 
period to which future generations will turn for inspiration, and study 
for example. 


MICHIGAN FORTY YEARS SINCE. 


But the changes made in this interval are still more strikingly shown 
in the growth of our own State and the development of its educational 
system. In 1857, Michigan lacked one year of reaching her majority. 
Her admission into the Union dated back but twenty years. The Miclii- 
gan Agricultural College is just two-thirds as old as Michigan herself. 
The State capital, at the date we are considering, had been at Lansing 
but nine years. The State Normal School had just begun to send out its 
first pupils. The first diplomas granted by the University had gathered 
the dust of not quite a dozen years. The great chasm between the pri- 
mary and grammar schools on the one hand, and the University on the 
other, stood open to be filled by the graded and high school system in 
the towns and cities. Michigan had then but one-fourth of her present 
population, limited chiefly to the four or five southern tiers of counties. 
At the opening of this institution, there were only four representatives 
in the legislature from the entire territory north of a line drawn through 
Saginaw, Midland and Newaygo. Ten years after, it was my good for- 
tune to have for colleague in the Michigan legislature, and on the com-~ 
mittee of education, a distinguished member of the faculty of this Col- 
lege,—I refer to Professor Kedzie,—one whose earnest work and scien- 
tific research have made his name a household word in our own and other 
lands; in the house also was another distinguished participant in this 
day’s proceedings, the Hon. William Ball, president of the State Agri- 
cultural Society, always an untiring and efficient friend of the College. 
In that legislature, as they will recall, the Traverse City member had a 
constituency of thirteen counties, so sparsely settled was that part of the 
State only thirty years ago. 

In 1857, the railways in Michigan were very few. They only comprised 
the trunk lines of the Michigan ‘Central, the Michigan Southern, and the 
still uncompleted Detroit & Milwaukee. There was much sharp criticism 
that the Agricultural College and its experimental farm had followed 
the State capital into the northern wilderness, where there was no rail- 
way access. It was a common remark that on this ground alone, the 
legislature in selecting the site of the institution had perpetrated a great 
folly, a charge that time made obsolete, long ago. 


REFORM IN COLLEGE EDUCATION. 


But all other changes put together are of less significance than the 
advance made in the methods and purpose of collegiate education. Fo ty 
years since, no college in the United States had been emancipated from 
the idea that it must have a single unvarying curriculum and that no 
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one was liberally educated unless he had entered and passed through 
that straight and narrow way by which a chosen few had journeyed to 
the honors of graduation; and yet when a college student had reached 
all these honors, he was really less disciplined in useful training, and 
less fully equipped with needed information than the present graduates 
of our high schools. A college course at Harvard or Yale, and in all 
institutions which, like the University of Michigan, then followed in 
their wake, was of one stereotyped pattern transmitted from medieval 
times, much better fitted for monks and ecclesiastics than for the widen- 
ing and exacting requirements of practical, modern life. Just about the 
period when this College was opened, the American people began to 
realize the need of directing educational agencies to more useful ends 
and of enlarging the scope of college instruction. Michigan, by the intro- 
duction of elective courses in her University, and the establishment of 
this institution, and afterward of the Michigan School of Mines, both of 
which are especially designed to qualify its students with technical as 
well as general knowledge, may justly be claimed as a pioneer in a great 
movement of educational reform which has extended to other states and 
afforded models for the high schools and colleges of the whole land. 


ECONOMIC AND INDUSTRIAL QUESTIONS AT THE FRONT. 


Coincident with this revolution in the system of education and in a 
measure the result of it, has been the creation of a wider and deeper in- 
terest in economic questions and in all those branches of practical study,. 
which prepare the citizen for a useful career, and fit him for efficient 
effort in pursuits which, in promoting the industrial and economic wel- 
fare of communities, of necessity elevate them to a higher social, political 
and moral plane. Twenty-eight years since, the authorities of this Col- 
lege honored me with an invitation to make the commencement address, 
and in an endeavor to discharge that duty, it was my aim to show that as 
justice is the end and purpose of that political organization we call the 
state; as that of a normal school is the art of school instruction; as that 
of the university is general mental training and culture; so the ultimate 
special purpose of the Agricultural College is wealth, by which was 
meant that its particular sphere is the cultivation of the industrial or 
wealth-producing arts. It was my design to prove from history that the 
development of these arts is the basis of all intellectual progress, of the 
advancement and preservation of liberty, and that it is the chief impulse 
to the onward march of civilization. I recall, as one of the specially 
gratifying remembrances of the occasion, that Professor Kedzie, at the 
close, advanced and took my hand, saying: ‘When you began by stating 
the proposition that wealth and the production of wealth form the dis- 
criminating work of this institution, I was disposed to dissent, but in 
the light of your application, it challenges my heartiest concurrence.” 


AN INDUSTRIAL AGE DEMANDS INDUSTRIAL EDUCATION. 


No forty years in the world’s history so forcibly as the last forty, illus- 
trate the remark of Mr. Lloyd Brice in the North American Review for 
the current month that “industrial evolution is civilization; and to this 
College, in providing for industrial education is to be given the credit of 
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recognizing and of conspicuously bearing witness to a great truth which 
the world is coming, though slowly, to accept: Whatever people may 
think of a tariff, or the want of a tariff, of one theory of the currency or of 
another theory of the currency, as factors in developing a nation’s indus- 
tries, it is certain that technical school instruction is needed for that 
industrial evolution which marks our age. In Germany, the remarkable 
- growth of manufacturing industries is attributed chiefly to the skilled 
labor taught in industrial schools. A leading Trade Review of that coun- 
try Says in a recent article: 

“It has been pointed out by Lord Roseberry to Englishmen and by 
several advanced thinkers in the United States to Americans, that one of 
the causes of Germany’s success in industrial welfare is the superiority of 
her system of technical education. Her technical schools will be found in 
and about every industrial center, and wherever they are found it will be 
admitted that they have so largely increased the efficiency of the work 
people that equal results could not have been obtained without them. 
The technical schools are supported by the State, and they provide the 
means for all who wish to become expert workmen.” 

We thus see that the world is coming to recognize the value of edu- 
cated labor and of scientific appliances to the mechanical arts as well as 
to agriculture. 


MARVELOUS INCREASE OF WEALTH. 


This recognition, however, has been of slow growth. The new era of © 
industrial and wealth producing energy and the consequent elevation of 
labor, and of the arts which labor subjects to its service, belong to the last 
half of the present century. No statistician or economist, in noting the 
wonderful increase of wealth, or the expansion of industry which mark 
our time, goes back beyond the vear 1850. Only the last four reports of 
the decennial census of our own country are used as the waymarks of this 
‘apid advance which seems destined to soon reach a plane of civilization, 
of which our fathers only dreamed as possible, in a very distant future. 
Mr. Mulhall, perhaps the world’s greatest living statistician, shows in a 
paper just given to the public that the average wealth of each person in 
the middle States of the Union, has almost quadrupled in the last forty 
years, whereas it has been considered by economical experts that a nation 
must be phenomenally prosperous, in order to merely double its wealth in 
that period. He also shows as the result of his comparison of the census 
tables, that the scale of wages for manufacturing operatives in those 
States, has been raised 115 per cent; and Michigan would undoubtedly 
exhibit a similar increase. Labor has acquired an immense increment to 
its share in the profits of industrial investments, during the period under 
review. 


AGRICULTURE THE LEADING INDUSTRY. 


But this college, in its very name, assumes to provide the opportunity 
for acquiring a thorough agricultural education, and so to be an efficient 
means of promoting agricultural industry. It accepts agriculture as the 
mother of all the arts, and art is a word derived from a root which in the 
primitive language of our race, signifies, “to plow.” The old Romans, 
an intensely practical people, saw that agriculture was the basis of all 
national prosperity, and when an ancient Italian city was founded, the 
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limits were marked out by a plow, as Mommsen tells us, to indicate the 
debt which every industry owes to this primal industry. When that 
nation took Carthage, the Senate ordered the immediate translation of an 
agricultural work found in the captured city, for the use of the farmers 
of Italy. The most ancient civilizations of the world were planted on the 
cich alluvium of the Nile, the Euphrates, the Indus, the Yangtse-Kiang 
and other great rivers where this mother of arts could be nurtured and 
made to provide for the essential and unceasing wants of humanity. The 
fat soil of Thessaly nourished the first civilization of Greece; the germ of 
the Roman Republic and of the world-wide empire that succeeded, was 
first set in the then rich lands surrounding the Tiber. That agricalture 
still remains the mother of industry goes without saying. She needs 
none of our praise; she speaks for herself. Her long and unvarying record 
of indispensable beneficence is written in the whole history of man. 
Without her, all other industries would languish and die. They must all 
be covered and brooded under her maternal wirg or else perish. In caring 
for her progeny, the other arts, we cannot afford to neglect her. And 
yet when an accusation is brought for her neglect, must ie the present 
age, so noted for its enterprise in expanding other industries, plead guilty, 
at least on many counts of the indictment? 


FARMING INTEREST NOW DECLINING 


Some countries may prove to be exceptions, but in our own and most 
European nations, there isa general complaint that agricultural industry, 
for some time past, has been on a decline. Great as have been the 
improvements in agricultural machinery.and implements, extensive as 
have been the new appliances of science to this industry, it has not kept 
pace with manufactures as a source of remunerative wealth. England 
finds that her wheat area, within the last half century, has been reduced 
from 4,000,000 to 2,000,060 acres, and Mr. Mulhall’s fig ures show us that 
our middle States, consisting of New York. New Jersey, Pennsylvania, 
Delaware and Maryland, with the District of Columbia, having an esti- 
mated population cf over 16,000,000 do not raise enough food for the State 
of Pennsylvania with an estimated population of a trifie over 6,000,000. 
Of course, it may be replied that agriculture has sought more congenial 
fields, that it has occupied the newer regions of our own west, or of South 
America, Australia or other remote lands, but this fact does net wholly 
account for the startling revelation that our farming industry has under- 
gone a most serious depression which threatens to be still more serious, 
unless efficient measures are taken to arrest it. A writer in an English 
magazine quotes a suggestive statement from the last report of the con- 
sulting chemist, Mr. F. J. Lloyd, to the British Dairy Farmers’ Associa- 
tion, who says: 

“T venture to think that when the history of agriculture in the nine- 
teenth century shall be written, one of the most remarkable facts to be 
recorded, will be this: While every other industry made strides of 
progress by the aid of science, and every agricultural society put scientific 
advice and aid at the disposal of its members, the farmers of England 
utterly ignored their aid and allowed the very science which was ready to 
help them, to be utilized by their competitors, until all the best markets 
for their produce had been lost and they had become bankrupt.” 
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AGRICULTURAL EDUCATION THE REMEDY. 


The writer who quotes these words of admonition and warning to the 
English farmers, insists that they must acquire an equally good industrial 
education with that of their foreign rivals or be “outstripped i in the indus- 
trial race,” and that this education must be given in the school. In 
France the primary and higher school in every rural district is obliged to 
provide a course of agricultural teaching, and besides, there are in that 
Republic 4,000 example plots for agricultural experiments maintained at 
an annual expense of about $60 each, chiefly from local contributions of 
the land and labor required, the government furnishing the seeds and 
manures. These are some of the lessons furnished from abroad, proving 
that one very important remedy at least for the decline of the farming 
interest is to be found in that practical, thorough, scientific agricultural 
education, which is one of the leading aims of the Michigan Agricultural 
College. 


INFLUENCE OF THE COLLEGE. 


That this institution is now, and has been, a most efficient aid to the 
farming interest in our State and in the entire country is clear to every 
one conversant with its record. There is not an agricultural industry in 
Michigan, or in the United States, that has not felt the beneficent touch of 
its influence, either through its class instruction, its original investiga- 
tions, its scientific experiments, its periodical reports and circulars issued 
by its professors presenting the results of their inquiries, the lectures 
given by the members of its faculty to farmers’ institutes and other agri- 
cultural meetings, the sending forth of the alumni into all parts of the 
land as living epistles of the information it imparts, and perhaps more 
than all, in the creation of a public opinion that the world’s greatest in- 
dustry merits the application of science and the use of scientific methods 
as well as those minor industries which, important as they are, have really 
a less significant part in the production of the world’s wealth and in 
the supply of the indispensable requirements of human necessity and com- 
fort. Observation and experience combine to show that the influence of 
the higher schools of instruction, is not all measured by the immediate 
knowledge conveyed to students in the class room, but in the spirit of 
intelligent inquiry they create and in the spread of ‘accurate information 
and correct theories in the community at large. Agricultural colleges 
thus become fountains of irrigation, which in the diffusion of reliable 
knowledge, give life and vigor to the industry which they are designed to 
promote; and can we doubt that the future farmers of Michigan will 
acknowledge that the most valuable and efficient system for irrigating 
the waiting fields and the uncultured plains and valleys of our State, that 
could be devised, is afforded by the institution which their considerate 
and self-sacrificing fathers, out of their frugality and not out of their 
abundance, founded on this spot and threw open to students forty years 
since? It was but a small beginning, derided by some, considered chimeri- 
eal by many. and not even possessing the fullest confidence of all who 
were willing to make the venture, even though it might be a failure. 
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FORMER OBJECTIONS TO THE COLLEGE. 


A prominent source of opposition to the college at that day was the 
prevalent prejudice against what was sneeringly termed scientific farm- 
ing. To many there appeared to be something dudish in college agricul- 
ture. School farming was regarded as something foppish, and it is true 
that a fop nowhere seems more out of place than when he attempts to 
guide the operations of an industry which, above all others, demands the 
exercise of a practical judgment and a tendency to look upon the prac- 
tical side of things. Educated dandies and visionary theorists are useless 
everywhere, certainly so in a calling which constantly deals with the 
most hidden processes of nature; but the people of Michigan have long 
since learned that the most practical lessons in agriculture, the most 
profitable, the most money-making in every branch of that industry, have 
come from the professors and graduates of this institution. As agricul- 
ture is the mother of arts, so it is the most comprehensive of sciences; 
it embraces a great variety of special industries; it opens numberless 
avenues for remunerative exertion; it has numerous roads to the attain- 
ment of wealth; there is scarcely a single truth of science or acquisition 
of knowledge which may not be appropriated, utilized and effectively 
wielded for its improvement and success; Michigan people have come 
to realize this; and if they have discarded the sneer at the educated and 
scientific farmer, it is in no small measure due to this college which, 
during these past forty years, has been gradually proving its utility by 
obvious results and with such irresistable force of demonstration as to 
remove one of the most common and apparently one of the most effective 
obections urged against its first adoption as a feature of our educational 
system. 

Another objection to the college, one which has even had support from 
some who confess the value of its aims, has arisen from a feeling that it 
ought to have been consolidated with the university. This was once a 
favorite theory with many prominent educators and influential citizens; 
but experience has shown the futility of incorporating into one, two 
institutions so unlike in purpose and in their sphere of operation. It has 
been seen to be inconvenient for the university to so broaden its curric- 
ulum as to embrace studies'required in a preparation for pursuits chiefly 
industrial. Besides, it is obvious that the university can never suffice 
for the growing demands of higher education in the State, so that in 
time there must be a multiplication of universities or an additional sup- 
ply of institutions designed and equipped for an individualized province 
in the work of education. We must bear in mind that synthesis is not 
the only method of development; analysis is equally required by the law 
of universal progress; all organized being advances toward perfection by 
being specialized; the most complete unity is attained through diversity. 
The Agricultural College and the university will be but parts of Mich- 
igan’s “stupendous whole,’ when time shall have rounded out and per- 
fected, as it is now fast doing, her higher educational system and have 
crowned it with final completeness. 

Another obstacle encountered by the early advocates of this college 
was the attitude of the denominational institutions of the State, then 
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quite different from what it is now. At that time, such colleges as Albion, | 
Kalamazoo, Olivet and Hillsdale had not abandoned the idea of securing 
public aid, in some indirect way, and were therefore watchful of any un- 
dertaking which was likely to make their efforts more difficult. 


SOME EARLY REMINISCENCES. 


These several antagonisms have, however, been steadily overcome. It 
certainly required wise foresight and more courage for the legislature 
of 1855 to decide that the time had come to take up the duty imposed by 
the constitution of 1850, which declared that “the legislature shall en- 
courage the promotion of intellectual, scientific and agricultural improve- 
ment, and shall as soon as practicable, provide for the establishment 
of an agricultural school.” It was fortunate that Michigan had then in 
the chief executive chair a man possessing the broad conception, the en- 
lightened statesmanship and strong purpose of Kinsley 8S. Bingham. He 
stands conspicuous in the honored list of those governors of our State 
who were farmers; and the history of this institution cannot be rightly 
written without awarding him a high place among its founders and the 
guardians of its infancy. While the institution was supervised by the 
State Board of Education, on which the voters of Michigan had the 
temerity to place myself as much the youngest member, we had Governor 
Bingham as our wisest and most efticient adviser. 

The board chose for the first president of the college, the Hon. Joseph 
R. Williams, who had acquired a notice which may be said to have become 
national, for his forcible and eloquent appeals for the application of 
science to agriculture. During his presidency, much was done toward 
giving definite shape to an experiment concerning which conflicting views 
were held as to its real purpose, whether the college should be chiefly a 
manual labor school, or a place devoted to studies which exclusively 
relate to agriculture, or a general seminary of all higher learning. These 
conflicting views have been prevalent from the beginning, but were then 
much less fully harmonized than now. In securing this harmony, Pres- 
ident Williams and his colleagues in the faculty had a delicate and diffi- 
cult task, and the sequel has shown how well they acquitted themselves 
in its performance. 

The Board of Education had direction of the college for four years, 
and by its own request, the legislature placed it in charge of the State 
Board of Agriculture under whose management it has since successfully 
continued. The former board was then, as it is at present, of rectangular 
shape, but it is to be hoped that its present members in their manage- 
ment of the Normal School escape from some of the embarrassments 
experienced by their predecessors; as I recall that in the spring of 1857 
a Normal School question occasioned a dead-lock for a whole week, two 
very firm and unyielding sides of the rectangle standing out with solid 
resistance to the other two sides, but as we were serving without pay, 
save for necessary expenses, the public treasury did not greatly suffer; 
but the incident fully proved, as did the frequent experience of our Mich- 
igan Supreme Court in those days with its four members, that a-quad- 
rilateral, however useful it may be for defensive operations in military 
campaigns, is not the most suitable device in the formation of courts or 
administrative boards. 
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My associates on the board at first were the venerable Judge John R. 
Kellogg, of Allegan, and Hiram L. Miller, of Saginaw, both men of large 
experience and sound judgment, and as an ex-officio member, the then 
Superintendent of Public Instruction, Hon. Ira Mayhew; afterward my 
colleagues were Hon. Witter J. Baxter, of Jonesville, a man of energy 
and practical wisdom, Hon. Edwin Willits, of Monroe, who recently 
served with signal acceptance as president of this institution, also in 
Congress, and as Assistant Secretary of Agriculture, at Washington; and 
Hon. John M. Gregory, the Superintendent of Public Instruction who suc- 
ceeded Mr. Mayhew, and who afterward presided with distinction over 
the Illinois Industrial University, and was United States Civil Service 
Commissioner. In the faculty were Professors Abbot and Fisk, the 
former of whom suceeded President Williams in charge of the institution, 
and discharged his duties with notable success, while the latter has 
acquired deserved distinction as president of Albion College. Professors 
Weeks and jiolmes were the other members of the faculty, both able and 
popular instructors and efficient promoters of the welfare of the institu- 
tion. Not belonging to that body of pioneer instructors, but among those 
who soon aferward succeeded them was “the wizard,” who, thirty-four 
years ago fascinated the students of the infant college by the wondrous. 
magic of the chemical laboratory, and now, after more than a third of a 
century has passed, he is “the wizard” still, whose connection with this 
institution will ever be an integral part of its history. 


MICHIGAN’S DEBT TO EDUCATORS. 


Tappan, Welch, Frieze, Boise, Gregory, Winchell, Stone, Mayhew, Fair- 
field, “Prof.” Williams, Hosford, and among the younger men, Watson, 
Estabrook, Sill, Tyler, and others were known beyond the boundaries of 
their own State; but the educators of that period did not monopolize the 
fame which our commonwealth was to gain from its contributions to in- 
tellectual work or to the adaptation of literature and science to the uses 
of every day life. Proud as we have reason to be of the men and of the 
achievements that at an earlier day served to bring Michigan to the 
world’s front for her harmonious and complete educational system, there 
has since been a constant movement forward and upward, showing that 
the later generation is faithfully and wisely building on the fundation 
they laid. This is an age of scientific inquiry; it is an age when men are 
passing out from the slavary of tradition; it is an age when knowledge 
is sought for practical uses, and when higher education is claiming its 
place in the workshop, in the counting room, on the farm, and in the 
kitchen; it is an age when eduction is needed to “form the common 
mind,” not confined to the exclusive few; and this institution pre-eminent- 
ly stands for the age to which we belong; and as one of the best represent- 
atives of the high water mark which the tide of public education has 
reached, and as one of the most approved types which this education is 
able to present in the closing years of the nineteenth century. And it 
is especially gratifying that this superior type of education, in this college 
as well as in the university, is now provided for women as well as for 
men. 
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THE COLLEGE TYPIFIES THE NEW ERA, 


But above all, and greater than all the actual science which this college 
teaches, is the spirit of investigation which pervades it, and the welcome 
it gives to truth in every department of knowledge. The range of its 
studies cultivates a tendency to see things as they are. A striking pas- 
sage in the Novum Organum of the great Bacon, the founder of modern 
science, might be taken as the motto of this college. In urging the claims 
of his new inductive system he says: “We deeply prize light because 
it enables us to walk, to perform our daily tasks, to read, and to recognize 
one another; and still light itself is a grander and a fairer thing than 
all its possible uses; so the contemplation of things as they are, without 
superstition and imposture, without error or confusion, is of itself of more 
woith than all we discover by it.” By this forcible illustration he shows 
that valuable as are all the acquirements of knowledge, the proper spirit 
and the right method of attaining it are still more so. Therefore it is 
that the real value of this institution cannot be measured without taking 
into view the impulse it has given to the effort to put the teachings of 
science aud the deductions from experiment in the place of mere tradition. 

This college presents a model for institutions which must be greatly 
multiplied in the next and succeeding centuries. It symbolizes the era 
of intellectual freedom; it is the product of that practical philosophy 
which comes from modern ideas. Whatsoever may be our regard for the 
classic ideals embodied in ancient literature and art, they cannot here- 
after be made the chief objects of collegiate study. They may have been 
excellent in their time, but the old must give way to the new. In the 
halls of this college, in its museum and on its grounds, the creations of 
art derived from ancient mythology, the mythical heroes and deities of 
a remote and fanciful past, must have a subordinate place. On the high- 
est pedestals will stand the statues not of Jupiters and Apollos, but of the 
great inaugurators of modern thought, the living, real men who have 
led modern civilization, such as Bacon, Descartes, Newton and Franklin; 
and scarcely less lower, those of Liebig, Darwin, Huxley, and our own 
Edison. To be imbued with the spirit of earnest, truthful inquiry shown 
by such men, is a long step toward a right education, an education which 
enables us to discover and guide agencies which are rendering the world 
richer in its supply of everything needed for its industrial, intellectual — 
and moral welfare. It is because of its success in providing for an impera- 
tive educational demand of the age, that the Michigan Agricultural Col- 
lege has long since passed the crisis of doubtful experiment. It has out- 
lived the multiform opposition of the past, is constantly winning new 
testimonials of popular favor in the present, and is certain to achieve still 
higher triumphs in the future. It is a monument every way worthy of 
Michigan, and will forever bear witness to the enterprise, public spirit 
and wisdom of her people. Upon this institution which they established 
and have hitherto not failed to maintain, we may be assured that they 
will ever continue to bestow their confidence and their steadily increasing 
support. 


AGRICULTURAL COLLEGE 449 


THE RELATION OF THE STATE AGRICULTURAL SOCIETY TO 
THE COLLEGE. 


ADDRESS OF HON. WILLIAM BALL, PRESIDENT OF THE STATE AGRICUL- 
TURAL SOCIETY. 


The subject assigned me for a ten minutes’ talk is in the main historical 
and net calculated to enthuse the hearer to any extent. 

The State Agricultural Society was organized nearly fifty years ago 
under an act of the legislature of 1849, holding its first exhibition that 
year. The organization grew out of the necessities of agriculture. 

Thinking men saw the necessity of some concerted action in agricult- 
ural pursuits in the State, and at that time no better system could be 
devised to create an interest in stock breeding, general farming, and 
kindred arts than by the formation of such a society. That it did, and has 
done a noble work in the direction intended by its originators is abund- 
antly proved by the success of its forty-seven exhibitions held in various 
parts of the State. Early in its career the founders of the society, and 
its officers subsequently elected, saw the necessity of something in ad- 
vance of what the Agricultural Society could furnish if the ends sought 
were to be realized, and the agriculture of the State placed in a position 
which its importance demanded. 

Accordingly at the second annual meeting of the society held in the 
city of Jackson (then a village), Mr. Bela Hubbard offered the following 
resolution: 

“That our legislature be requested to take such legislative action as 
shall appear necessary or expedient for the establishment of a State 
central agricultural office, with which shall be connected a museum of 
agricultural products and implements, and an agricultural library, and 
as soon as practicable, an agricultural college and a model farm.” 

The resolution was supported by an able argument presented by the 
maker of the resolution, but was subsequently laid upon the table. The 
good seed had been sown, and in the year 1855 the executive committee 
took such steps as were necessary to importune the legislature to pass 
an act establishing an agricultural school and model and experimental 
farm. Its purpose was followed by the passage of a bill to that effect 
and became a law February 12, 1855. Preceding the action of the 
executive committee in 1855, it had in 1852, at its annual meeting, 
adopted a resolution asking the legislature of 1853 to establish an agri- 
cultural school in connection with an experimental farm. The memorial, 
like many other meritorious measures of later days, failed to materialize ; 
and not until 1855 did the Agricultural Society secure the aid it so much 
desired in the way of agricultural education and experiments. 

I have been somewhat prolix on this part of the paper in order to show 
the position of the State Agricultural Society relative to the needs of 
agriculture, and further to show the active part it took in establishing an 
institution in which all good citizens of the State take so much just 
pride. Having been connected with the State society as an official for 
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nearly twenty years, I shall be pardoned if I seem to attach too much 
importance to what I consider one of the most important questions 
settled which ever affected the vital interest of the State of Michigan. 
The loyalty of the society to the College is not less now than in its 
earlier history. Instead of being its progenitor it acts in unison with it 
as a friend and brother. The great work of educating the farmer, the 
citizen and the student has been transferred to this grand institution 
where it properly belongs. No grander monument need be erected to the 
wisdom and foresight of the State Agricultural Society than is here 
located, in this beautiful spot adorned by nature, and by the wisdom of 
the architects who have made the wilderness become the dwelling place 
of science, art, adornment and usefulness. 

If in the progress of events the State Agricultural Society shall have 
reached the end of its career, and is no longer needed as a stimulus to 
agricultural operations, stock breeding, etc. (which God grant may never 
happen), it will have a place in history as one of the promoters, and the 
main one, of this greatest and first institution of its kind in the United 
States. In believing the State Agricultural Society as directly con- 
nected in its relations to the College, let me ask that in your days of 
prosperity, you may as cheerfully give of your ability to strengthen and 
aid the State society as it gave its assistance in helping to secure the 
grand benefits, which as a College, it and you enjoy. 

With the knowledge that I may be trespassing upon your time, per- 
haps a little history, “the trials and tribulations through which the Col- 
lege passed before reaching its present commanding position may not 
be amiss. Previous to the passage of the law forming the College, 
scientific agriculture in its elemental nature was taught in the Normal 
School in Ypsilanti. In March, 1853, during the discussion of the needs 
of an agricultural college, and before any legislation had been enacted 
with reference to it, the regents of the University at Ann Arbor issued 
a circular announcing that a free course of lectures would be given in 
the University of Michigan upon agricultural science, commencing on 
the 27th day of April and closing on the 28th day of June, the subjects 
being theoretical and practical agriculture. It has always appeared to 
me that by “taking time by the forelock,” as the saying goes, the regents 
thought that such a course would be an argument that a separate in- 
stitution to teach agriculture would not be necessary, and the University 
would be strengthened in having control of agricultural training as well 
as the other branches taught; and who will blame them. So well had 
the plans been laid, so imbued had some of the leading newspapers of 
the State become with the idea that no separate institution of learning 
was needed, that years elapsed before the friends of the College who 
believed it should be independent in its work and management, felt 
secure in its permanency so far as location was concerned. 

To show how the State Agricultural Society felt upon the question 
of independence from other institutions of learning, I quote from the 
report of the State Board of Agriculture in 1863, page 21, and others 
following, and also to call your attention to the acknowledgments of 
the Board of Agriculture to the State Agricultural Society for its earnest 
and effective work in its behalf. In presenting what I have, it has been 
with the idea that a fair understanding of the mutual relations of the 
Agricultural Society with the College would not detract from the prestige 
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of the College, but on the contrary, cement a friendship between two 
institutions, both working for a common end, but in ways applicable 
to each in its special field of labor. 


‘THE RELATIONS OF THE GRANGE TO THE AGRICULTURAL 
COLLEGE. 


HON. GEO. B. HORTON, MASTER OF STATE GRANGE 


Mr. President, Ladies and Gentlemen: 

I fully appreciate the honor conferred upon a great farmers’ organiza- 
tion of our State by inviting me, as its official head, to be present on 
this, the fortieth anniversary of the establishment of the Agricultural 
College. It is often said, this is a day and age of progress, and of wonder- 
ful achievements, and no object lesson can prove this more conclusively 
than the present high standing of our educational institutions, as the 
result of constant demands upon them by the people for broadening of 
methods and the adoption of.new and advanced ideas in their work. 

Forty years is comparatively a short space of time, and is but about 
the working, active days of the man who lives the alloted four score 
and ten years, yet during and within these years all that we may now 
see before and around about us pertaining to this institution has been 
built and equipped, on grounds where up to that time was an unbroken 
forest. 

I doubt not there are persons present who assisted in blazing the lines 
through the woods for the now improved and well graded highways 
over which are hauled daily loads of produce from the improved and 
cultivated fields of the farms so recently reclaimed. Upon these farms 
we now see commodious houses and barns well caleulated for the conven- 
ience and comfort of family and stock that inhabit them. Then the deep 
unbroken forest, now the stumpless, tile-drained fields, with homes sub- 
stantial and beautiful. All these improvements are but an index to the 
lives and purposes of an industrious and intelligent people. 

With these people it was but natural that education should be made 
the foundation of the State’s advancement, and the guide to its future 
destiny. Thus liberal grants of the public domain was early made for 
the establishment and permanent support of a general free school sys- 
tem, and to furnish advanced opportunities for study along the lines of 
preparation for active duty in the professions and various lines of busi- 
ness. In this general plan the great and all important interest of agri- 
culture was not left out, but instead, received liberal recognition. 

When we consider that the success of agriculture measures the success 
of all other interests and that as many people are engaged in agricultural 
pursuits as in all others combined, we see the essential importance 
attached to the work of this College, and which institution with its 
relative departntents should be the greatest, the best provided for, and 
best patronized of any of the educational institutions of our common- 
wealth. 
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If also, as oft asserted, that the country homes must act as a filter to 
purify the corrupting influences of villages and cities, and if the farmers 
of this land must act as the wise, conservative judge in the final adjust- 
ment and settlement of great public questions, to the end that justice and 
right will prevail, then the work of this and like institutions is of great- 
est importance, and thus not only the scientific and successful cultiva- 
tion of fields are inyolyed, but a broad and thorough training of the boys 
and girls of the farm is demanded, that they may be competent to act 
well their part when they assume the duties of active citizens and parts 
of society. 

As conditions change, so should these parts of college werk, which 
are intended to exercise an influencing care over the methods of the 
people in whose interests the College is established, or soon the people and 
the college are estranged, with the institution of learning following in- 
stead of leading, a condition the reverse of which should be. The people 
cannot and will not stand still. They read, think and see, and from these 
they conclude and act. To the end that conclusions and actions on the 
part of the farm people of dur State may be aloog ur’ form and sympa- 
thetic lines, those who have charge of our Agricultural College have 
a duty to perform. These words are not spoken to criticise, but to warn. 
It can be plainly seen from the trend of events that selfishness is inclined 
to govern men in support of the particular interest in which they are 
engaged, and thus a supremacy of interest is inclined to be the goal 
of ambition, which condition should call us as farmers to look well for 
our own. 

The Agricultural College should not only teach advanced principles in 
gardening, orcharding, crop and stock raising, but it must, through its 
extra opportunities and high position, stand by the general interests of 
agriculture and its devotees, and support and encourage them from the 
material and social standpoint. In a large degree the rise or decline 
of agriculture and its people in all their varied interests and welfare 
should be, and are, in the hands of this and the other agricultural col- 
leges of our country. Standing as they are at the head of this great 
interest as the men at the wheel, the rocks and shoals that wreck and 
bring discouragement and despair should be pointed out and shunned. 
I repeat that it is not enough to understand the art of plowing, sowing, 
cultivating and harvesting, for as essential as are all these the successful 
result ef them all is in encouraging and maintaining a high social and 
influential standing, commensurate with the importance of agriculture 
when compared with other interests. These and none other are the suc- 
cessful results of labor and life upon the farm. 

In this great work the farmer himself has also a duty to perform. He 
must assume an anxious. willing and supporting attitude toward the 
College. He must be in friendship and close communion with its work, 
and he must also be ready and willing to defend it against attacks and 
unfriendly criticisms, such as would injure or are intended to destroy. 

One of the greatest and most efficient aids to the College in its work of 
the future is organization amone the farmers, where the interests of 
agriculture and its people may be considered and kept before them, and 
Sentiment crystalized in favor of the College to the end of liberal sup- 
port. 
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Then again, I say, the College and the people must go hand in hand, 
and also add that the farm community that fails to put itself in position 
through organization for concentrated influence and action falls far short 
of its duty and may be justly criticised as not having a proper interest 
in the welfare of their calling and the institutions that seek to do good 
to the great interest of which they form a part. I am not here to press 
upon the farmers of the State the kind of organizations they should 
employ, but on general principles, I say organize, and choose the organ- 
ization that you conclude will serve you best, and then let there be a 
union of action between the organizations for the accomplishment of 
results beneficial to all. 

I repeat that through organization and concert of action, and in no 
other way, can the interests of agriculture and its institutions be suc- 
cessfully maintained. 

I am proud to stand before you as a representative of a great and in- 
fluential farmers’ organization that has always supported the Agricult- 
ural College in all its efforts and work. In this connection it is gratify- 
ing to note that the College has always recognized the order of the 
Patrons of Husbandry as its friend and co-worker. May this mutual 
sympathy be maintained so long as the two institutions shall exist. It 
is gratifying to note that several important features of college work 
have been brought about through the suggestions and solicitations of the 
Grange; notably, the Farm Home Reading Circle, admission of girls to 
full privileges with boys, and the establishing of an operative dairy de- 
partment. In behalf of our organization, I thank the College authorities 
for this privilege of being represented on this very important event. 
May this time mark the beginning of a new era of great usefulness and 
influence is our wish, and in support of which I pledge you our hearty 
assistance. 


ADDRESS BY J.T. DANIELS, PRESIDENT STATE ASSOCIATION 
OF FARMERS’ CLUBS. 


Mr. Chairman, Ladies and Gentlemen: 


We have met at this time to commemorate, with appropriate exercises, 
the 40th anniversary of the opening of Michigan’s State Agricultural 
College, and it is most proper that these exercises show, by means of 
results attained, the wisdom of establishing this institution of learning. 

This pioneer college, in its progress, has opened the way for the estab- 
lishment of many others, and here, as in many other instances, has the 
well known enterprise of the “Wolverines” led. 

When we consider the importance of agriculture to all of the people, 
of every nation—remembering that food is vitally essential to the con- 
tinuance of human life, and that agriculture is essential to the proper 
supply of food products—then may we understand how beneficial to all 
of the people are those agencies, by which and through which the science 
of agriculture is advanced. 

It surely is unnecessary to support by argument the statement that 
agriculture is the most ancient, the most universally followed and the 
most necessary of all of the occupations followed by man. 
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This College was established, we understand, for the purpose of . 
bringing science to the aid of agriculture, and the question very natur- 
ally here arises: Is it accomplishing, and to what extent is it aecomplish- 
ing, the purposes for which it was established? 

“The people” are, today, asking for practical results, in all matters 
which concern the public. The “depressed condition” of which we have 
all heard, and of which many of us have felt, gives adequate reason for 
this demand. 

But leaving the consideration of the subject, along these lines, to those 
better qualified to correctly determine, iet us consider, for a few moments, 
the relations which should exist, and seek to ascertain if these relations 
do exist, between the farmers of Michigan and their State Agricultural 
College. No extended words are needed, no arguments need be pro- 
duced; the simple statement is sufficient, the relations which should 
exist are those of mutual confidence and sincere helpfulness. 

But I desire to speak, more particularly, of these relations, as existing 
between the College and the more than 250 farmers’ clubs of the State, 
with their many thousands of members, and as represented through their 
central organization—the Michigan State Association of Farmers’ Clubs. 

The nearly 20,000 men and women comprising the membership of 
these farmers’ clubs are loyal to education—to that education which 
results in “the full and high development of all of the faculties and 
powers of our being”’—and as thus defined, most truly and most emphati- 
cally ought the farmer, with a broad field for observation and great 
opportunities for research, to be a most loyal supporter of “education.” 

From certain quarters has come the intimation that the farmers of 
Michigan, as represented through the farmers’ clubs of the State, are 
opposing “higher education.” This intimation is unjust because it is 
untrue. The farmers are not opposing “higher education,” if rightly 
defined. But this they do oppose—and well and wise is it for them to 
oppose—every form of unwise or extravagant use of the public funds; 
and present conditions surrounding rural homes make this request for 
the prudent use of all public funds a most just and reasonable request. 

I have said the farmers of Michigan are loyal to education, and they 
are justly proud of our beneficent and magnificent State educational 
system, whereby every citizen may acquire, in our public schools, that 
education which shall fit him for “good citizenship,” and while the great 
importance of sustaining our primary schools is shown by the fact that 
about ninety-five per cent of our people acquire therein their only eduica- 
tion—so far as aid from our public schools is concerned—yet this fact” 
does not lessen the necessity, and therefore the wisdom of upholding 
and advancing our higher institutions of learning. 

And this the farmers will do, provided they can feel that practical 
results are being secured through the operations of good business con- 
duct. 

It may be proper to suggest that the farmers of the State are not 
as familiar with the workings of their State Agricultural College as 
they should be. It will bear and invites candid investigation, and will 
be strengthened by just, candid and friendly criticism. 

In conclusion, I feel that I may safely assert that in so far as our State 
Agricultural College holds to the purposes for which it was established, 
and produces practical results along those lines, the farmers’ clubs of 
Michigan will give to it consistent, earnest, practical and loyal support. 


AGRICULTURAL COLLEGE 455 


WHAT THE COLLEGE HAS DONE FOR PRACTICAL AGRI- 
CULTURE. 


JAMES SATTERLEE, A GRADUATE OF THE COLLEGE, CLASS 69. 


Many people, without looking into the matter very deeply, are apt to 
think, and sometimes make the statement, that our College has not done 
as much for the advancement of practical agriculture in Michigan as she 
might or should have done. This may possibly be true, but when we 
look at the difficulties she has had to contend with we can readily see 
that more has been accomplished than might reasonably have been 
expected. 

The literature of practical agriculture, with its text-books and its 
records of experiments, have had to be re-written during the life of our 
College. The natural prejudice against book farming, so called, has had 
to be met and overcome. With few exceptions teachers have sneered at 
the value of an education along the lines of farm practice. Although 
the spirit of the age is changing, many teachers still hold up the literary 
education as the ideal education, and it is made as attractive as possible. 
The trend of our district school work. high school work, and literary 
college work has been toward the development of literary ability, and 
in lauding the power that comes from ability in that direction. While 
our College has not been deficient in the spirit of literary excellence, she 
has done much more to help her graduates to grapple with the changing 
problems of practical life on the farm. 

Our College has impressed upon her students the dignity and value of 
manual labor. The value of skill in the use of eye and hand. The value 
of improved methods in the cultivation of the soil. Above all, she has 
taught that cultivated brain power is the secret of successful agriculture. 
The world at large has adopted improved methods of farm work and 
farm management. Our College course has taught us the principles 
that underlie the improved practice; has taught us to use our heads as 
well as our hands. 

Skilled and able men like Kedzie and Miles and Prentiss, like Beal 
and Bailey and Taft, Grange, Johnson and Smith, have impressed their 
personality upon the agricultural practice of our State. We can see it 
in the improved stock, improved varieties of grain, improved fruits, 
improved machinery, and in the cultured men and women engaged in the 
different lines of agricultural work. 

These few things that I have mentioned are upon the surface and plain 
to all who care to look. Underneath these more practical and necessary 
things, we know that our College has also taught us the value of beauti- 
ful home surroundings, and the beauty of home building, in which the 
sacredness of family ties, the responsibilities of citizenship, and the 
obligation to be true and faithful to ourselves have all been emphasized. 
In the future these undercurrents of our college work will be strength- 
-ened by the graduates from the ladies’ course. We of the older set, who 
entered here before the close of the first decade, or soon after, can feel 
and see the changes that have been wrought by our College and its men. 
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We may not quite understand the spirit of progress that has crept in, 
and the very pleasant experience we have had today of being served at 
our alumni banquet by our social equals, brings us to realize that new 
problems are being solved, and that in future we may expect complete 
harmony in the homes of all our graduates. 

To those who have not been reached by our College course direct, but 
have only been brought into contact with the live, practical men who 
have advanced the standard of improved agriculture into every agri- 
cultural county of our State, through the Institute work, our College 
has been doing a grand work in stimulating better methods, truer home 
life, higher ideals. In future, I imagine, this part of our College work 
will hardly be less important along the lines of practical agriculture 
than will the College course proper. 

I believe, however, that nothing can take the place of the training 
on the farm and on the campus here, and we hope that with all reform 
and all progress, that the importance of practical training of eye and 
hand in the lines of a still more advanced practical agriculture will not 
be lost sight of. 


INFLUENCE OF THE COLLEGE ON SCIENTIFIC AGRICULTURE. 
PROF, W. C. LATTA, CLASS ’77, PROF. OF AGRICULTURE, PURDUE UNIVERSITY, IND. 


That the methods of agriculture are becoming yearly more scientific 
and rational is evident to. all who have closely w atched the progress of 
this great industry in recent years. The rapidly extending mailing lists 
of the Experiment Stations, the numerous letters of inquiry addressed to 
station officers, the calls for scientific experts to address Farmers’ Insti- 
tutes, Farmers’ Clubs, Granges, ete., the spirit of investigation manifest 
among the best farmers, and the increasingly scientific character of 
agricultural publications all show that the farmers are breaking away 
from _the old traditions and are earnestly seeking “a more excellent 
way.’ 

This change for the better is not an evolution from within, but the 
result of a mighty force acting upon and uplifting agriculture to its true 
estate. Leaven has been hid in the great lump of agricultural ignorance 
and superstition. That leaven is agricultural education. It has opened 
to the farmer the hitherto sealed book of nature’s laws; given valid rea- 
sons for successful farm practice; explained the causes of failure; and 
put into the hands of the farmer a key to the solution of the many per- 
plexing questions that confront him. 

The Michigan Agricultural College has been a prime factor in diffusing 
and popularizing ‘agricultural education; first, because it has been a 
pioneer in this field of education; second, because of the scientific char- 
acter of her instruction; third, because of the wholesome trend of her 
course of study toward agricultural pursuits. 

First to take up the work and foremost in rank, M. A. C. has not only 
led the van, but has, in a large degree, set the pace in agricultural educa- 
tion. Owing to her contributions of men to other institutions, M. A. ©. 
may properly be styled the Mother of Agricultural Colleges. Her grad- 
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uates are identified with industrial institutions as professors of chem- 
istry, botany, zodlogy, physics, entomology, agriculture, horticulture and 
veterinary science in probably three-fourths of the states and territories. 
Thus her influence has gone out to almost all parts of this great nation. 
Nor is this all. She has left her impress upon the agriculture of Japan 
and Australia. 

M. A. C. has made her influence for a better agriculture felt in many 
ways; through her excellent courses of study; through her professors in 
their work as instructors, as members of scientific associations, as lectur- 
ers before Farmers’ Clubs, Granges and Farmers’ Institutes, and in their 
personal contact with practical farmers; through her graduates who have 
returned to the farm or engaged in teaching agriculture or sciences re- 
lating thereto; and last, but not least, through those students who, 
though they have not returned to the farm, are ever ready to champion 
the cause of scientific farming and thus help to create and enlighten pub- 
lic sentiment congenial to the continued growth of rational agriculture. 

All hail to M. A. C.! “She hath wrought a good work.” May she 
continue to labor with the same intelligence and zeal and with constantly 
increasing efficiency for the enlightenment and prosperity of the farmers 
of the State and nation. The encouraging record of the past forty years 
should inspire new hope for the future. With the united loyal support 
of the officers and faculty, alumni and students, the institution should go 
forward with accelerating pace and increasing power and influence for 
good in promoting the cause of rational and successful agriculture. 


ALUMNI MEETING. 


The triennial meeting of the alumni was held in the chapel, Thursday, 
June 17, at 10 o’clock a. m. 

President of the association, M. D. Chatterton, with ’61, gave a some- 
what lengthy address, of which we give, very briefly, the principal points: 

“The past and the present meet here today on a common ground. We 
who are older remember the past vividly. for we are deeply indebted to 
our instruction here, under Williams, Abbot, Holmes, and Tracy. But 
at these alumni meetings we should have some other purpose than talk- 
iny over the old days and swapping college varns. We all have the good 
of the College at heart. If we had legal rights and power in the manage- 
ment of the College these reunions would be great events for the College. 
I can see the immense difference between the College of *57 and ’97. I 
see the immense difference in the plant, but I don’t see as many students 
as I would like to see here. 

A couple of years ago a committee of the College made a report of the 
condition of affairs. I do not think they hit upon the real cause of lack 
of students. In my opinion the College is handicapped by a law passed 
nearly forty years ago. I believe that: 1. The system of compulsory 
manual labor should be discontinued or greatly modified. Purely physi- 
cal labor, as such, should be unknown except by consent. 2. The Board 
of Control should be named by the alumni. 

58 
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In our farming, as well as in all industry, it takes much less manual 
labor than formerly. There must consequently be more time taken for 
thought. Brains are taking the place of muscle. The agricultural grad- 
uate must be a planner, manager. Vigorous manual labor is incoim- 
patible with active thought. 

In many other colleges the board of control is chosen by the alumni, 
conspicuous among them being Yale. The alumni are ever loyal to this 
College and want to see her succeed. Therefore I recommend the repeal 
of the present law for the appointment of the board and have the power 
placed in the hands of either the alumni or the people, where it belongs.” 

The history was given by Prof. Warren Babcock, 90, who gave an 
account of the early struggles through which our College passed before 
being established upon its present firm basis. We today forget our indi- 
_vidual trials in the glance of classmates and friends. There was great 
educational activity in Michigan at the time of the opening of this Col- 
lege. The Michigan Agricultural Society in 1849 began to battle for the 
establishment of an agricultural college. There was no model. Many 
opponents must be silenced. The friends of the movement early con- 
cluded that: 1. Individual or corporate enterprise could not be depended 
upon to install an institution of this character. 2%. The College must 
not be an annex to any other institution. The early enthusiasts expected 
too much of the College, and disappointment was their portion; abandon- 
ment was at one time talked of. But the College lived and grew and 
has made a wonderful progress. We are proud of the record. The very 
difficulties have strengthened the College. The rough, austere surround- 
ings have trained up men, genuine men. 

Necrologist L. A. Bregger, ’88, referred very briefly to those who have 
passed to the “great beyond” since our meeting three years ago. This 
list included the following: Albert N. Prentiss, 61; Frank S. Burton, 
67; Wm. E. Frazer, ’70; E. Burritt Fairfield, ae Chas. L. Ingersoll, 774; 
Albert A. Crane, 75: George E. Breck, ’78; J. S. Pardee, ’78; Clark H. 
Eldridge, ’83; Ernest G. Lodeman, Feil Aerts A. Turner, 90; George 
E. Hancorne, 90 (86); Emilie Smith, "193. Robert S. W oodworth, 945 
Frank N. Jaques, ’96; President Willits, Col. Wm. B. McCreery. 

Following this came an address by C. B. Collingwood. 

The banquet was prepared by the Women’s Department under the 
supervision of Prof. McDermott, and 300 guests were seated at the tables 
in the armory. 

At the close of the repast, Prof. L. H. Bailey, ’82, as toastmaster, called 
on M. D. Chatterton, with 61; R. A. Clark, ’76; John Shelton, ’82; Jason 
E. Hammond, ’86; William C. Latta, ’77, and H. W. Hart, ’97, who re- 
sponded to short toasts. After this the alumni called for speeches from 
C. W. Garfield, ’70; A. C. Bird, ’83; President Snyder, Dr. Beal, Prof. 
Wheeler, Dr. Bion Whelan, ’77, and W. K. Clute, ’96 (86). Dr. Kedzie 
and Miss McDermott were also called for but had left the hall. At the 
banquet and interspersed with the toasts, excellent music was rendered 
by Bristol’s orchestra. 


BUSINESS MEETINGS, 


The first business meeting of the Alumni Association was held in the 
chemical lecture room at 8:50 o’clock Thursday morning, with M. D. 
Chatterton presiding. 
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The secretary read the report of the committee on legislation, which set 
forth the belief of the committee that the alumni of the College should 
exercise an influence in its management. The report also gave partic- 
ulars of work done by the committee to secure legislation requiring that 
as fast as new appointments on the board become necessary at least 
half the appointees be alumni of the College. While the desired legisla- 
tion was not secured, the committee asserted finally that the “principle 
of co-operation between the alumni and the governing board is too im- 
portant to abondon.” The report was adopted. 

The secretary read a communication from the State Board of Agricul- 
ture asking for the appointment of an advisory council of six members 
from the alumni to meet with the board from time to time. On motion of 
Frank Hodgman, the communication was accepted and a committee of 
three, consisting of Prof. F. S. Kedzie, Geo. A. Hawley and Kk. L. Butter- 
field, was appointed te consider the communication and report thereon at 
the afternoon meeting. 

On motion of H. M. Wells, the secretary was authorized to appoint 
committees on resolutions and nominations. The secretary appointed as 
committee on resolutions Messrs. Bion Whelan, F. B. Mumford and F. 
R. Smith, and on nominations, Messrs. J. E. Hammond, L. A. Bregger, 
C. H. Alvord, William Petrie, and R. A. Clark. 

The association adjourned to meet again at 5 o’clock p. m. 

Second business meeting: The committee on nominations reported the 
following nominations: President, C. L. Bemis, ’74; vice president, J. 
R. Shelton, ’82; secretary, K. L. Butterfield, 91; treasurer, F. G. Clark, 
°90; orator, W. K. Clute, ’96 (86); alternate, J. W. Rittinger, ’94; his- 
torian, L. H. Baker, ‘93; alternate, Mary Carpenter Mayo, ’88; poet, C. B. 
Waldron, ’87; alternate, J. Y. Clark, ’§5; necrologist, Lucy Clute Wood- 
worth, ’93; alternate, Jennie Towar Whitmore, ’86. 

On motion the secretary was authorized to cast the ballot of the asso- 
ciation for the officers named. 

The committee on resolutions reported the following resolutions, which 
were unanimously adopted: 

Resolved, That we thank the State Board of Agriculture for their hospi- 
tality on this occasion; 

That we heartily approve of the unselfish devotion of the State Board 
of Agriculture to the College and of their business-like management of its 
affairs, believing that they have constantly in view the best interests of 
the institution; 

That we commend the policy which has recognized the Alumni Asso- 
ciation by placing so many of its members on the State Board of Agri- 
culture; 

That we approve of the establishment of the Women’s Course, believ- 
ing it to be conducive to the present welfare and future prosperity of the 
institution; 

That we approve of the establishment of short courses in agriculture, 
horticulture and dairying. These courses are within the reach of every 
yorng man or woman in the State and will aid greatly in bringing the 
College closer to the people; and, 

Resolved, That any action tending to abolish the present student labor 
system will be detrimental to the highest good of our institution. 
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The committee appointed to consider the proposition of the board 
relative to an advisory council of the alumni, recommended the adoption 
of the recommendation, and also that the incoming president of the 
association appoint such a council, the members of which shall each 
serve until the next alumni reunion. The report was amended so that 
the president, secretary and Jason E. Hammond be the appointing power, 
and was then adopted. 

The association adjourned sine die. 


ADDRESS BY C. B. COLLINGWOOD, CLASS OF 785. 


We are a peculiar people, and we have a right to be, for educationally 
we represent a new race. We do not meet as graduates of a great uni- 
versity, or as graduates of any professional school. We meet here today 
as graduates of the new and wealthy class of educational institutions, 
called land grant colleges; one of that class of institutions toward whose 
support our government has given millions of acres of land and millions 
of dollars, and whose avowed purpose is to promote the liberal and 
practical education of the industrial class. 

I often wonder if we, as the first children of this pioneer movement, 
have reaped the full measure of its benefits or clearly discern its trend. 
For a thousand years before the Pilgrims landed at Plymouth, an educa- 
tion was inseparably connected with book learning, the study of languages 
was the first essential, and the deader the language the better the educa- 
tion. It was naturally of an unpractical nature. It was also closely con- 
fined to the rich or to the priest craft. The need of an education for the 
masses, for the every day citizen, was not dreamed of. But the settle- 
ment of this country was a great equalizer and a great broadener of the 
intellect. Men who had neither families nor education were placed in 
positions where their natural aptitude for leadership rapidly developed. 
They became the head and front of great communities, and their children, 
in turn, became of the first families. So rapidly was this shaking up and 
leveling down process carried on, so marked an effect did the first words 
of the Declaration of Independence, “All men are created equal,” have 
upon the people, that the great industrial classes early demanded an 
education which would give them an equal opportunity with the rich 
and favored. But it was soon discovered, that while we had-here end 
there a learned blacksmith who could expound in a dozen different lan- 
guages while he did moderate work at the forge, most men did not make 
better mechanics because of their knowledge of Greek roots. 

Contemporaneous with the development of this country, real science 
emerged from the rubbish of alchemy and phlogiston theories. When 
Lavosier demonstrated thot matter was indestructible, and was meas- 
ured by weight, it gave an immense impetus to honest scientific investi- 
gation. It was beginning to dawn on men that this world was ruled by 
fixed immutable laws and not by chance. Grand old Benjamin Franklin 
with his marvelous common sense did more, perhaps, than any one to 
bring the learning of the savants to the understanding of the common 
people. 
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As the years passed on, under the influence of the common schools, 
which became more and more free schools, the people clamored for an 
education which should include the hand as well as the head, and which 
should leave a man or a woman in the possession of full bodily senses, 
and yet not ashamed to work with his hands. It was gradually discoy- 
ered that as general education advanced there must be some outlook for 
men beside in the professions; that lawyers, and doctors, and preachers, 
and teachers, were all very well in their way, but that we might have 
too much of a good thing. 

The demand, I say, grew for a new education. It found expression in 
the manufacturing centers, in the organization of trades schools. It 
found expression in the agricultural states, in the development of agri 
cultural schools. In Michigan, the constitution of 1850 provided for the 
establishment of an agricultural scheol, and provided further for the 
appropriation of certain salt spring lands for the support of the same. 
In February, 1855, the legislature passed an act establishing and locating 
an agricultural school. By the sale of salt spring lands $56,000 was 
secured, and im 1857, $40,000 was appropriated by the legislature with 
which these grounds were purchased and the school started. Down to 
1860 the State had given about $133,000. The school had struggled for 
an existence, and its fate was uncertain. During this time a scheme was 
being agitated by which congress should appropriate a certain amount 
of its seemingly inexhaustible supply of land for the benefit of scientific 
education, and on July 2, 1862, the first Morrill Endowment Act was 
passed. By the terms of this act it was provided “that there should be 
granted to the several states for the purpose of establishing at least one 
college where the leadng object should be, without excluding other scien- 
tific and classical studies, and including military tactics, to teach such 
branches of learning as are related to agriculture and the mechanic arts, 
in such manner as the legislature of the states may respectively pre- 
scribe in order to promote the liberal and practical education of the in- 
dustrial classes in the several pursuits and professions of life.’ For this 
purpose, land, or land script, was issued to these several states in the 
proportion of 30,000 acres for each senator and representative. The 
smallest state received 90,000 acres. Michigan received about 300,000 
acres. Altogether our nation gave for this form of education over ten 
million acres. A principality for popular education. 

In February, 1863, Michigan accepted this princely gift, and the Agri- 
cultural College forgetting, in name at least, the other provisions of the 
bill, made haste to take possession of her patrimony. It was not, how- 
ever, until 1869 that the Michigan Agricultural College realized anything 
from the sale of these lands, and then she received $58.96. 

During these years from 1855 to 1869, the State of Michigan had ap- 
propriated about $250,000. From 1869 to 1884, the State appropriated 
£343,000, and there was received from the Morrill Endowment Act 
$238,000. Since 1884, there has been received from the State $293,000; 
from the federal government $681,000. Altegether in the forty-one years 
since 1855, there has been received for the support of this College from 
the State legislature, and from the sale of salt spring lands, $988,000; 
from the federal government and from the sale of lands donated under 
the Morrill Endowment Act $919,000, making a total of nearly two mil- 
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lions of dollars. By the terms of the second Morrill Bill the College re- 
ceives this year $22,000, while from the Hatch Experiment Station Bill 
she receives $15,000, all of this in addition to about $44,000 received from 
the interest of the sales of lands under the first Morrill Endowment Act. 

We are a part of the fruits of that lavish expenditure of money, and 
while we find ourselves today gathered here asking ourselves if our ex- 
penditure of time and money has paid us, it might be well to ask if it 
has paid the State and the Nation, who have been so liberal to us? It is 
time that we as friends and beneficiaries of this new education should 
fairly and honestly face the problem of the present status and future use- 
fulness of land grant colleges. 

Today the College asks but little of the State legislature. Last year 
its revenues, aside from anything that came from the taxpayers of this 
State, amounted to six per cent interest on nearly one and one-half 
millions of dollars. An institution today with a million and a half of 
interest bearing bonds is indeed rich, and should do its alloted work 
well. Our College has gained a vantage where her feet are firmly planted, 
and she may calmly and proudly search for her mission. When in the 
past she has kept in touch with the spirit of her founders to furnish an 
education of the head and hand to the young man of small means, this 
College has succeeded, but it is useless, and actually contrary to the 
spirit upon which it is founded, for a land grant college to compete with 
a university. When they have been yoked together, or when the land 
grant college has been swallowed by the university, a perversion of 
funds has taken place which is little less than criminal. 

Fortunately in this State we are unhampered, and Michigan has a 
chance to lead as she did forty years ago. Unless I misinterpret the 
spirit in which these appropriations were given, the object of the land 
grant college should be, not to make professional men or farmers, or 
mechanics or mechanical engineers, or to compete in any way with the 
university; but to me it seems as though its objects should be to take the 
young men and young women just as they come from the common schools 
and give them four years, more or less, of training for the head and the 
hand, with the aid of the best appliances and the best teachers that 
modern scientific methods can produce. So that they shall go out into the 
world better equipped for its duties, and better citizens. We cannot bear 
down too hard on this latter side of the education. For assuredly the 
government has a right to expect such institutions will send forth men 
filled with patriotism and ready for the active duties of citizenship. If at 
the end of that course they see fit to go on farther, the university is open 
to them. 

To my mind we have been too ambitious. We have trained in the past 
‘some splendid men who have gone out into positions of trust and honor. 
But unless they had a more extended training in some institution more 
in the nature of a university, they have fought their way up against 
tremendous odds. When the later Morrill Act and the Hatch Experi- 
ment Station Bill gave a new impetus to land grant colleges there arose 
a great demand for teachers in these schools in the various branches of 
scientific work. The graduates of our College were ready and willing; 
many of them had had experience in teaching, and they secured a fair 
share of the places. These men have many of them done good work, but 
they have been seriously hampered by the idea that they were graduates 
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of a first class college, and needed no farther training. The real fact, 
and the one which they soon discovered, was that with their preparation 
on entering this College they could not in four years have mastered any- 
thing, and what they most needed was thorough, systematic, persistent 
study in their chosen branch of science. They have done well and they 
have reflected honor on the M. A. C. But they have done it at the fearful 
cost of days and nights of double work. Witnesseth the tragedy of an 
Ingersoll, wonderfully successful, a born teacher and leader, but always 
striving to make up for deficiencies of early education, until body and 
mind break down. 

The success of our College in sending out teachers and engineers of 
ability has to a certain extent blinded us to the true end and object of 
a land grant college. It has seemed to us glory enough if we pointed to 
teachers in nearly every state of the Union. If we but stop to think 
this is but an incident in our mission, it is a thing to be proud of, but is 
it the thing of which we ought to be most proud? 

As a college, over five thousand young men have entered our doors. 
Something over seven hundred have graduated. Why have the four 
thousand dropped out? Has the course been planned for the many that 
come, or for the few that are chosen? Of the seven hundred who have 
graduated, how many would have received their education at the uni- 
versity? Of the many who have dropped out, how many would have 
remained if the school had been peculiarly designed to help and to keep 
them? These are questions well worth asking. 

It is openly and freely stated that with our magnificent plant and 
equipment, and the vast amount of money spent annually, we ought to 
have a thousand students. There is no doubt but that this is true. We 
can only have this number when we come into closer touch with the sons 
and daughters of men who are earning small sums of money. 

The ideal of every ambitious student and teacher is to increase the 
requirements of his college, and to add to the course of study, even 
though many drop by the wayside, and only the strong and brilliant few 
graduate. The college gains a higher rank among educational institu- 
tions. I would call a halt along this line. I would lower rather than 
raise the requirements; I would lower rather than reise the course of 
study; I would discourage the graduation, from a four years’ course, of 
men fitted to take at once the first prizes; I would even make the require- 
ment so low that no earnest young man or woman should go away be- 
cause the course was too difficult. Educators recognize that many youths 
can learn from things who cannot learn from books. An institution 
founded for the purposes set forth in the Morrill Endowment Act is 
doing its work when it provides for this class. Expenses should be simpli- 
fied and reduced, so that any earnest young man of good health can earn 
the money to go through. 

Do you know that the expenses have increased during the past ten 
or twenty years? It takes more dollars to graduate a young man now 
than it did then. And there are those who are free to talk of the greater 
purchasing power of the dollar, but that is another story. The course 
has been extended and the price raised, that is to say, we have comé 
nearer to the standard of a university, and farther from the reach of the 
sons and daughters of that grand industrial class spoken of in the Morrill 
_Acts, and in whose ranks the brain and brawn and moral fiber of this 
country exists. 
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It may seem a peculiar spectacle for an avowed friend and beneficiary of 
a college to openly advocate a lowering of the standard of excellence, and 
a cheapening of expense to the student, but unless we can do this, we 
are simply competing with the university on its own ground, and we shall 
be beaten. Such competition is not the business of a land grant. college. 
We must seek out our mission, and carry it out regardless of pride or 
prejudice. Where we have tried to equal or excel the university we have 
in so far failed in our fundamental object and design. 

You will say. this is a practical world, and that the training must be of 
such a character that the men and women who go out shall be able to 
earn a salary from the day of cominencement. That because we do not 
offer some money-earning profession to our graduates our number must 
of necessity be limited. You will say that, for instance, a normal school 
has a distinct advantage, and in some respects this is true. But compared 
with our school, the design of any other in this State is indeed narrow, 
for here we should provide a practical education for the largest and best 
class in our country. It must be possible to design a course which shall 
interest the best activities of young men, and which will keep them in 
touch with the best educational methods, all with the expenditure of a 

comparatively few dollars, and make it practicable for any young man 
or woman of small means and moderate ability to obtain an educ ation 
which will fit him for the moderate successes of life, and open up for him 

vast possibilities. We have heard almost too much about training lead- 
ers and educating first class men. The rank and file of men need some 
kind of an education, and we must provide some place for the great army 
of second class men. 

The success of this school in the past has been wholly in the hands of 
its Board of Control and its Faculty. Is it not time that they had the 
advice and criticism of an intelligent alumni. It has been our custom 
during the past to meet at least once in three years, to congratulate one 
another, and to have friendly intercourse. Shall we stop here? Have 
we not arrived at a time when these meetings should be productive of 
something more than mere reminiscences? Is it too much for us to de- 
mand that the alumni have an active and earnest part in the manage- 
ment of this College? We are no longer children. Already there are 
gray heads and bald heads among us. Already there are many who take 
pride and pleasure in shaping our governmental affairs. Shall the college 
which did so much for us in the past be forgotten? We owe it to our boys 
and girls to give this institution the benefit of our experience and our best 
efforts. Have I gone too far in asking that as alumni we do all in our 
power to keep this institution close to its original purpose, and close 
to the great industrial classes for whom it was intended? 

We would all feel gratified if we could know that our Alma Mater 
was spoken of as one of the first colleges in the land, but have we not a 
higher duty in securing for our College the reputation of doing, in its 
particular line, the most good of any institution of its kind in this 
country ? 

Shall we by this course lose some students? Undoubtedly. But we 
would gain ten where we lost one. If a young man don’t like the sort of 
an institution which this was designed to be, he ought not to come here. 

Let us assume for a moment, which is not true, that all the bright boys 
will go to the university? Is there no place for plodders? Let us assume 
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that the university can turn out all the first class mechanical engineers 
we need, is there no place for the young man who simply aspires to be an 
educated mechanic, or who don’t know what he does want, but only 
knows that he has large aptitude for things, and but small aptitude for 
books? Our school can hardly take the place of the old apprentice sys- 
tem, but it can do far more and better. It cannot hope to take a boy who 
knows nothing of the farm and graduate him a successful farmer, but it 
can furnish, as it has in the past, to a young man who expects to work 
his forty or eighty acres, an opportunity to spend a few very profitable 
years at a trifling cost aside from his time, and it can send him back to the 
farm with health benefited, mind enriched, and spirit contented, a better 
citizen in every sense of the word. 

If the tendency of our College has been to increase expenses and en- 
large the course, let us get back to cheapness and simplicity, and to less 
ambitious tendencies. Not less thorough, but less advanced. 

Why can’t a boy who likes farm work and wants to become a farmer 
and a citizen, find an institution of this kind profitable to him, even if 
he cannot follow equations in algebra? 

Why not give an opportunity to young men to learn all the details of 
the dairy and creamery business, even if they can learn but little of 
rhetoric? Why not send boys out fitted as good mechanics, even if they 
can’t adapt themselves to abstruse mathematics. The large attendance 
at private schools of meagre means and equipment proves that young 
men of today need such an opportunity. Men who are in a position to 
know tell me that it is difficult to get well trained mechanics today. If 
a young man has been to college, he wants to be a superintendent, he 
has been educated too far to work at the bench. To my mind there is 
room for an institution which shall do this work without pretending to 
send its young men out with the full equipment of university graduates. 
Unless I am mistaken it is the province of these very land grant colleges 
to do just this kind of work. 

Personally, I wish we could change the name of our college, broaden 
it. Instead of the Michigan Agricultural College, I would like to have 
it called “The Michigan School of Applied Science.” We received this 
million of dollars from the federal government for a broader purpose 
than a mere school of agriculture. We have been justly and unjustly 
criticized by our farmer friends, who seem to think that they own the 
whole thing, when as a matter of fact there are others in that broad term, 
industrial classes, and we ought to spend the same effort in trying to 
instruct and help the sons and daughters of mechanics, and miners and 
laborers of all kinds. We have been a little too narrow. Is it not possi- 
ble that educationally we have advanced too rapidly? We have no great 
secondary schools in this country. Weseem to run to universities. Why 
not make this school for Michigan, what Rugby and Harrow are for 
England, a great intermediate school where the modern methods are 
brought into prominence, and the discipline of things takes the place 
of the discipline of Greek and Latin. It takes a far better teacher to 
educate a young man in science than in language. A teacher who knows 
but two years of Latin can impart fair instruction so far as he has gone. 
But a man must be a master of science before he can give his pupils 
any valuable discipline from his work. The rarest teacher is the first 
¢elass kindergartner, no half knowledge will do here. The teacher must 
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be possessed of the very spirit of Froebel. But with such a master 
kindergartner, what marvelous results are obtained. Instead of an in- 
ferior kindergartner, one had better go back to the old and painful A 
B C method. So it is with the work of this school. No lowering of the 
standard—great teachers will be needed. They have not been absent 
in the past, they will not be in the future. The difference between the 
kind of training which I would advocate, and which has attributed in 
a large degree to the success of our graduates in the past, is illustrated 
by an incident which came under my observation. A graduate of a uni- 
versity, a good scholar in Latin and Greek, and an engineer besides, had 
occasion to run a line of pipe filled with super-heated steam under and 
through a wooden building. He wished to pack the pipe to conserve the 
heat. Asbestos was too expensive, but he had plenty of wood shavings. 
The question arose, at what temperature will the shavings ignite? He 
pulled down every book in his library, he wrestled with complicated for- 
mule, until finally a gradvate of this college fixed up an oven which 
would keep the shavings for twenty-four hours at the temperature of 
the steam pipe, and said, “Why don’t you try by actual experiment?” 
It was worth a library filled with books, but the training of this univer- 
sity man had not taught him to think of such a simple plan. 

With this great intermediate school I would have at the same time, 
like a lofty spire that points the way, a magnificently equipped and or- 
ganized experiment station, let the Hatch fund be used in scientific re- 
search, let an equal or greater amount be secured for experimenting 
along the line of mechanics. If money can’t be obtained to spread over 
the whole field of scientific research, let it be confined to one point, but 
let it be so managed that the results shall obtain the respect of the 
scientific world. Such a center, doing splendid scientific work, would 
give the school a world-wide reputation as the great intermediate scien- 
tifie school. Such a school would fill a vacancy in our educational sys- 
tem, and would fulfill the great purpose of this splendid national extray- 
agance. We would again set the pace for the rest of the states to follow, 
and we would do more for the young men and women of Michigan than 
any school in the State. 

Brother Alumni, and friends of the college, I have spoken only my 
views after some experience and some reflection. Not one word has 
been spoken in unkindly criticism. I appreciate the fact, that, like many 
others who have had its benefits, when I entered this school I could have 
gained an entrance to few other colleges. I would enlarge, not restrict 
its scope and power of usefulness. The teachers, from Dr. Abbot to the 
present corps have been men of marked ability and tremendous enthusi- 
asm. I only ask that we do not permit the spirit of rivalry to the 
university idea to grow upon us. I ask you to call emphatic attention 
to the fact that we are a peculiar people, and that we have a peculiar 
mission to perform. I understand that many wiser and abler than I, 
will differ widely from me in this plan of cheapening the price, lowering 
the course, and enlarging the scope of this school. J appreciate the 
fact that many of the best friends of this college fondly dream, as I 
once did, of a time when this institution shall have gained a place among 
the first colleges of the land. That dream for me is passed, and in its 
place I substitute the ideal of a great institution of moderate ambitions, 
but of marvelous activity, gathering in young men and young women,. 
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who would otherwise have no such inspiration, and sending them out 
into the world better fitted to cope with its difficulties, and better citi- 
zens in every sense of the word. 

I have been led to say these few words from what I deem the proper 
interpretation of the act whereby we have accepted so liberally of the 
funds of our national government. When we accepted those funds, we 
accepted a trust for which we must account. The industrial classes of the 
State of Michigan form a vast army: farmers, mechanics, miners, laborers 
of all kinds. The schools of the State from kindergarten to university 
are open to them, but it is to this institution that they have a right to 
look for an opportunity to gain that practical knowledge of things which 
can only be acquired by coming into actual contact with the appliances 
of the farm and garden, and shop and laboratory. This institution is, it 
seems to me, essentially for them. 

The keynote of Dr. Abbot’s character was simplicity, and genuine, 
honest modesty, and he left an indelible impression on this college. It 
is useless to ask what the influence of a Kedzie and a Beal has been. 
The present faculty will, I venture to say, go a long distance with me in 
this plan for a great intermediate school. The Board of Agriculture 
have always been close friends of the people and of this college, but spite 
of it all, the tendency has been toward an expensive course, and toward a 
competition with the university. It is to the alumni that we must look 
to help bring it back, if such a plan is desirable. We are of the world and 
in it, and we can keep in closer touch with the needs of the people than 
any one more directly connected with the college. Does it not seem to 
you that we in Michigan need an institution, which shall, without the 
slightest false pride, attempt to give to the young men and the young 
women of this State a practical modern education of head and hand? 
This calls for no revolution, it simply means that from now on the ten- 
dency shall be back to simplicity and down to the needs of the students 
for whom we are organized. If the tendency has been to increase ex- 
pense and enlarge the course, let us get back to the cheaper and to less 
ambitious methods. Is it not possible to realize the dream of its foun- 
ders, of a great, low priced, high grade school of applied science for the 
children of that vast army, the industrial classes? 
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THE AGRICULTURAL STATUS. 


BY PROF. 'L. H. BAILEY OF CORNELL UNIVERSITY, M. A. C. CLASS, ’82. 
[ Address at Annual Commencement Exercises, June 18, 1897. ] 


The agricultural status is a subject of perennial alarm. It is Banquo’s 
ghost of the economic world. It stalks the earth by night and day, and 
points its fingers to the abandoned farms of the East, the despairing un- 
rest of the West, the depopulation of the rural communities, to the fall 
in prices of farm produce, to the contrasting ease of the city man, and 
then fixes its hollow eyes upon the foreclosure of the farm mortgage and 
follows the halt and broken couple to the poor-house. It runs up great 
columns of figures which silently emphasize the decline, adding into one 
sum all the economic and social ills of a generation. In the intervals 
there comes the angel of hope, sweet-faced but sad, who prescribes a 
remedy for each of the ills; yet we are not comforted because we are 
not enlightened. It is all a nightmare, and nightmares are past finding 
out. 

The trouble is that we are fixing our eyes upon the symptoms, and 
we are giving treatment for the fever, but are not discovering the caus? 
of the septicemia. We can rarely effect a permanent. cure by confining 
ourselves to symptomatic treatment. We must find the cause of present 
disaffection or we cannot hope to administer permanent relief. Few of 
the facts which are commonly cited as determinants of the agricultural 
status are really causes; nor do I believe that we shall arrive at the funda- 
mental difficulties by study of the statistics of production and popula- 
tion or by examination of legislative history. If the difficulties are ever 
solved, I fancy that they will be apprehended by some bold spirit who 
arrives at his conclusions by inference which will need neither defense 
or proof. 


I.—THE CAUSES OF THE DECLINE. 


It would seem that the first question to consider is whether there really 
is an agricultural disease; that is, whether there is any grave economic 
trouble or disorder which is peculiar to agriculture and which must be 
remedied by means wholly different from those which are invoked for 
the cure of other economic ills. Every man who has thought seriously 
in this direction has arrived at an independent conclusion, in which we 
find the resultant of the forces of the man’s education and environment. 
For myself, after a prolonged study of the question, I am convinced that 
there is no agricultural disease. This is not saying that there are not 
grave difficulties and discouragements in the agricultural status, but 
these difficulties are not such, in my opinion, as demand fundamental 
legislative treatment. We can best understand the subject by making a re- 
view of some of the changes which are commonly associated with the 
idea of an agricultural decline. 

An agricultural community stretched along the shores of Cayuga Lake, 
and it prospered. The countryside sloped away to the rising sun, glad 
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of every new day because it added to the contentment of living. The 
farmer and several sons managed a farm of eighty acres, twenty of which 
were still in forest, and in haying time and harvest they hired three or 
four hands and worked at the job, off and on, for a month. They raised 
a few acres of corn, and wheat and oats and potatoes, with three or four 
native cows, and a hundred weight of maple sugar. The grain and pigs 
were sold in the neighboring hamlets or carried to the boats which plied 
between the villages and the Erie canal. Once a week—and oftener in 
circus time—the family drove Dobbin and Topsy to town in front of the 
lumber wagon, and traded the butter and eggs for the few necessities 
which the farm did not produce. The boys went to the red school house 
three months in the winter to thrash the teacher, and incidentally to 
master the rule of three, and to make another effort to get as far as 
syntax. Happy days! The world was bounded by the misty horizon 
of the lake and by the distant hills! 

A railroad invaded the community. A steam engine took the place of 
the water wheel, and behold! the horizon opened and the world appeared! 
The mighty forces of a rising industrial empire rushed in, and every 
social and environmental condition was upset. The boats were taken 
off the lake, the wharves fell to decay, boots and shoes ‘were sold in 
pasteboard boxes, the minister had a new theology, the wheat and the 
pigs of the West went by the doors to the city, and the boys caught the 
unrest of the time, followed close behind. The invasion of a new economic 
condition over-ran the country, and the farming community, conserva- 
tive and slow of apprehension from its long inactivity, was engulfed; 
and the full readjustment has not yet come. 

The mainspring of this new movement was mechanical invention. The 
manifold applications of the steam engine, the building of railroads, the 
evolution of manufacture, carried new ideas and new methods to every 
man. The shoemaker no longer made shoes, the tailor no longer made 
clothes. The scythe and sickle were hung on the fence and the mowing 
machine and the reaper took their places. Transportation and manufac- 
ture brought people together. Everyone was attracted by the new life. 
The cities grew. They gathered to themselves all the quickening and 
nervous energy of the time. Thither the farm boys and the farm girls 
flocked. I do not blame them, for I went, too! 

I do not blame the butterfly if its seeks the flower, nor the moth if 
it flies to the candle, nor the bird if it revels in the color and perfume 
of the tangle, nor the brook if it tumbles pell mell into the sea. All 
things must find their level, and all must live where life is best and 
where struggle for existence is least. 

The farm no longer needed so many boys, for two men can do the 
haying in a week and ride to town on a bicy cle after supper. But the 
serious part of it is, for agriculture, that the brightest and most ambitious 
boys went to town. They were the ones who were anxious to learn. In 
fact, they must learn, for business was new. The intellectual awakening 
was itself a reward. Schools of mechanics arose and soon were crowded, 
fed by the ninety per cent. of the boys who had left the farm. The ten 
per cent., or thereabouts, who remained on the farm, could not fill many 
agricultural colleges and there was little instruction which, in novelty 
and immediate practicability, could compete with the other. The rise 
of the school of mechanics was the legitimate fruit of the time. 
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When men and industry went to the city, capital went too, and the 
country was like the shell of the cocoon when the butterfly has flown. 

‘here is another phase of this migration which seems to have escaped 
attention, and an understanding of which will save us much anxiety 
and prevent the drawing of many false conclusions. The farmer is his 
own master. He works for himself. As a rule, he does not employ more 
than one or two men, and these not permanently. Comparatively few 
men are endowed with talents which fit them for the executive manage- 
meut of a business. Consider the young men of any rural community. 
How many of them can manage a business? How many can sell the 
produce of a single farm to advantage? These men go to the city, and 
are employed. One in a thousand—nay, one in ten thousand—trises to the . 
ownership or directorship of the business; we all compare the farmer with 
this one! You contrast the condition of the small farmer with that of 
the manufacturer; must you not rather contrast the farmer with the 
workiogman or the tradesman? Must you not compare one man with 
one man, one dollar’s capital with one dollar’s capital, not one man with 
the combined productiveness and vital force of two hundred well-trained 
men? The manufacturer makes money not only from his wares, but 
from his workmen. Men are part of his capital, which, by superior tact 
and skill, he makes productive. The farmer has only his wares to sell. 
Compare the average John who went to the city with the average John 
who stayed on the farm, and the farmer will not suffer thereby. And the 
average Jane—well when John went, Jane went, too! 

We must remember, too, that the farmer’s business is generalized. The 
farmer is proprietor, capitalist, warehouseman, employer, laborer, all in 
one. The business man is a specialist, and meets competition at one 
point. The farmer meets competition upon all sides. One man cannot 
be four or five men with advantage to himself. 

All the shifting unrest of this transition period was intensified by 
the sudden opening of the virgin lands of the West. The great new 
country must be settled, and lands which, had they been in the East, 
would have been worth one hundred dollars an acre, were almost forced 
upon the home-seeker. This came at a time when the armies of the 
Civil War were disbanding, and hundreds of men who had no ties of 
land or business hastened to the country beyond the Mississippi. The 
result was that the eastern country was egain drained of its young men 
and its capital, and the West was settled too rapidly for its own good. 
Speculation, which is wont to precede the agricultural occupation of the 
country, became a passion. It was an experimental era, and experi- 
menters rarely make money. Men took up tco much land. The markets 
were far removed. Only the staple products could be grown. The 
vagaries of the climate were not well understood, and in the absence of 
judicious management of his conditions, and in the presence of many 
circumstances beyond his control, the farmer either produced enormous 
crops or almost failed. Such unstable and unpredictable results pro- 
duce unrest. The mortgages of the speculative era matured, and the 
over-stimulated town collapsed. The crisis has come; and since manu- 
facturing interests are small, agriculture takes the brunt. It is the natur- 
al resnlt of over-development, of too rapid and too fictitious settlement. 
The discouragements may be very great; but although there are various - 
emollients, which may soothe and pacify, the only. complete healer is 
Time! 
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Great movements and readjustments similar to these are frequent in 
nature. ‘They follow in the wake of man. There is universal and intense 
struggle for existence. Any plant or animal left wholly to itself would 
cover in a few years all that part of the earth in which it can live; and 
thereupon there would arise a fierce conflict with itself. But there are 
thousands upon thousands of plants and animals, each intent upon one 
purpose of perpetuating its kind. Clear off the forest, and how quickly the 
pokeweeds and thistles spring for the opening, and how intense the 
confiict! New countries abound in such readjustments. The early New 
England had its scourge of caterpillars, our own Northwest has its 
kussia thistle, Australia its rabbits, Jamaica its mongoose, the Pampas 
their cardoons, and Egypt had its plagues; and every farm repeats the 
story on a smaller scale. After a time the readjustment comes, equil- 
ibrium is again established, the invasion of the Canada thistles is 
checked, and the Junegrass covers the battle ground with a mantle of 
victory. 

There was an economic equilibrium. One hand served the other. A 
cloud appeared upon the eastern horizon, and as its outlines became dis- 
tinct, it was seen to be twain, and each half matured into a hurricane 
—one part of the great industrial awakening following the era of inven- 
tion, the other change of place or migration resulting in the opening 
of the vast West and of the uttermost parts of the earth. The new enter- 
prises—-manufacture and ‘its train—fitted themselves to the new condi- 
tion because they were new, but agriculture—oldest of arts, stereotyped 
and hardened by the traditions of centuries—agriculture went under the 
wave, and she is just now emerging, dripping with the tears of her sor- 
rows, but with her face towards the rising sun! 


11 —THE PRESENT STATUS. 


We come, now, to this new birth, to this time of hope in knowledge 
and science;—and what of the future? We may not prophesy until we 
take account of our present status. Are the conditions of agriculture 
so bad as they have been pictured to be? No, not to my thinking. There 
are unusual hardships in regions where there have been unusual dis- 
turbances, but, as a general statement, the farmer is as well off as any 
citizen who expends an equal amount of capital and effort; and if he is 
not, the remedy is not complaint nor recrimination, but an earnest and 
patient effort to undo the wrong. This cry of the hardships of agricul- 
ture is not new. Its refrain wails throughout history. The husbandman 
is at first the maker of society; as the social condition becomes complex- 
he becomes a serf, then a peasant, and finally, in America, a landholder 
and an enfranchised citizen. Virgil sketched this evolution: 


“Wor ere Jove’s day, no hind the land compelled, 
Nor might he stablish a landmark, nor divide 
His holding from his fellows; but all, as one, 
Wrought without question, and the earth satisfied 
Richly their needs. Now those old days are done; 
Jove to the serpent his black poison gave, 
Bade the wolf prey, and lifted the angry wave. 
And he smote from the trees their honey-dew, and hid 
The fire in the rock, and the running rivers of wine 
Shut in strait channels. And all these things he did, 
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That man himself, by pondering, might divine 
All mysteries, and, in due time, conceive 
The varying arts whereby we have leave to live;— 
* * * * * * * * * 
Yet even upon the grain fell plagues ere long, 
Mildew defiled the stalks, and everywhere 
The barbed thistles gathered in lawless throng, 
Till villainous weeds displaced the harvest there 
Caltrops and cleavers, darnel, wild-oats forlorn, 
Darkened the gracious glistening of the corn.” 


Pliny lamented the decline of fertility of the land, and-suggested the 
cause to be the decline in the skill and intelligence of the farmer. The 
cause was, “we have every reason to believe, that in those days the lands 
were tilled by the hands of generals even, the soil exulting beneath a 
plough-share crowned with wreaths of laurel, and guided by a husband- 
man graced with triumphs; whether it is that they tended the seed with 
the same care that they had displayed in the conduct of wars, and mani- 
fested the same diligent attention in the management of their fields that 
they had done in the arrangement of the camp, or-whether it is that 
under the hands of honest men everything prospers all the better, from 
being attended to with a scrupulous exactness. * * * But at the pres- 
ent day these same lands are tilled by slaves whose legs are in chains, 
by the hands of malefactors and men with a branded face!” ; 

Our own country has had similar history. A hundred years ago, 
Deane wrote of the agriculture of New England: “The alarming effect of 
the present low state of husbandry is, that we are necessitated to import 
much of our food and clothing, while we are incapable of making propor- 
tionate remittances in the produce of the soil, or in anything else.” 

An English traveler wrote of us in 1801, that “land in America affords 
little pleasure or profit, and appears in a progress of continually afford- 
ing less. * * * * Land in New York, formerly producing twenty 
bushels to the acre, now produces only ten. * * * Little profit can 
be found in the present mode of agriculture of this country, and I appre- 
hend it to be a fact that it affords a bare subsistence. * * * Decline 
has pervaded all the states.” 

We dwell upon the time when presidents were taken from the farm 
and returned to it with joy. We recall the beautiful rural simplicity 
of Cincinnatus and the many noble Romans, and of Washington and 
Jefferson; and since these instances do not recur, we lament a decline.. 
We should remember, however, that the young Washingtons now go to 
the city to learn a thousand things—alack, that some of the things are 
so little worth the learning—of which their elders never dreamed. There 
was little else than the farm to which one might retire in those days. 
In Washington’s time, the trinity of opportunity lay in agriculture, the- 
ology and war. The two first books upon American agriculture were 
written by ministers. There seems to have been a decline in all these 
worthy occupations, and books on agriculture are now written by cranks. 
and professors. 

It is really fallacious to compare the prosperity of this generation 
with that of the one before it. The farmers of that time were happy 
largely because they knew nothing better; now many of them are un- . 
happy because they cannot attain the things which are far beyond their 
reach. My older hearers know that the amenities of the farmer’s life have 
increased a hundred fold within a generation. 


D> 


AGRICULTURAL COLLEGE ATS 


Let me call your attention to the fact that there are various kinds of 
wealth. One type is the bank account; another is sweet contentment, 
peace of mind, and joyous living. ‘The latter is none the less real be- 
cause it cannot be figured up. Every man sooner or later feels the need 
of it. He may not need it in the morning, but the need and the desire 
come as certain as the sun reaches the zenith, and it is the only sdlace at 
sunset. This is no idle fancy, else why do the manufacturer and the 
merchant long for a country home, and why do so many men come back 
to the farm when the years have cooled their heads? The farmer’s: 
wealth is not the city man’s wealth. It is not of the kind that feeds am- 
bition and makes display. Farming does not make men wealthy in gold; 
but it may make them comfortable and happy. It is a pernicious evil, 
this custom of measuring a farmer’s success by the money he has. A 
large part of his wealth is in the daily living. We are measuring agri- 
culture by wrong standards. Here is a realm of living which lies beyond 
gross ambition, beyond the greed of wealth, a place where unselfisn 
patriotism may grow unchecked. The future must see comparatively 
fewer colossal fortunes and more financial thrift in the commonality of 
the people. There is certain to be great change in society by means 
of gradual evolution, and those pursuits which are most conducive to 
useful and contented lives are certain to exert greater and greater in- 
fluence. Give the farmer some leisure in which to think, and then give 
him a desire to think, and the farm is no longer an inuendo. But at the 
present time the farmer may be addressed too often in the language of 
Ulysses to Laertes: “Great is thy skill, O father! Great thy toil. On 
every plant and tree thy cares are shown; nothing neglected but thyself 
alone!” 

You may think this good teaching for Sunday, but it will not raise 
bread and butter for the week days. You tell me that the farmer cannot 
make his expenses, and cite me to wheat at seventy-five cents a bushel. If 
the farmer cannot grow wheat and live, he should certainly spare him- 
self the effort; but it may be profitable to examine this question, for it 
is the one most frequently cited in support of the assumption of an 
agricultural disease. The Cornell University estate was a run out hill 
farm not many years ago, advertising its shame by fields of ox-eye 
daisies. It has had no “fancy” treatment, and only small applications 
of concentrated fertilizers; but it has had most skillful management. 
For fifteen years the average wheat crop upon the regular fields of the 
farm has been thirty-six bushels per acre, and the cost of growing and 
securing an acre of wheat has run from twelve to fifteen dollars. As- 
suming a price of seventy-five cents a bushel—which is under the aver- 
age—the return from the grain is twenty-seven dollars. Straw sells 
readily in central New York for five dollars per ton, and the average 
is two tons to the acre. Here is an average income of thirty-seven dollars 
earned by the expenditure of thirteen dollars, and the capital stock grows 
better for the using. Adjacent land, of the same original quality, can be 
bought for thirty dollars and forty dollars an acre, or for less than twice 
the net earnings of any year. Two men, with modern implements, can 
perform the regular work upon a hundred acre grain farm. If sixty 
acres are in wheat, there may be an average net earning of $1,440; leav- 
ing forty acres for other uses, from which the incidental produce should 
buy the incidental necessities. This is an unusual case only because of 
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the unusual average yields, but other men should get approximately 
these yields if they know how to raise wheat. I venture that there is 
no legitimate commercial business which is capable of yielding a greater 
income on the capital and time invested than the raising of wheat in 
central New York. Dakota does not compete with the New Yorker 
_who raises thirty-six bushels to the acre! 

The secret of the whole matter is raising more wheat for. less money, 
and then the securing of sufficient land to produce the desired income. 
This raises several serious questions, and brings us at once to the very 
heart of the current discussions respecting the agricultural depression. 
There is said to be an overproduction of wheat. If there is, surely the 
only remedy is to grow less wheat; and the lesser production will come 
when the price falls to a certain point. The whole question of produc- 
tion and demand is a relative one, and it may be expected to regulate 
itself in the long run by the natural laws of supply and demand. This 
is not an agricultural question, but a commercial one. It arises in con- 
nection with every manufactured product as well as with wheat. In like 
way, the number of farms and farmers will regulate itself; and this fact. 
takes the point from the customary calculations which predict the time 
by comparing the increase of population with the number of farms, when 
it is expected that consumption will overtake production and the farmer 
will be prosperous. You may cite me to the fact that capital in farms is 
less flexible th n in menufactories, and that lands cannot readiiy change 
hands; but I reply that while the land itself is a comparatively fixed in- 
vestment, the kind of products which one shall produce is more flexible 
than in other businesses. There cannot be permanent overproduction. 
Society is a self-sustaining organism. If agriculture adjusts itself to 
new conditions more slowly than other interests do, the adjustment 
nevertheless must come. 

An important point to consider in this connection is the fact that a 
relative overproduction presses hardest upon the poorest farmers—upon 
those who are raising the least per acre and who are thereby nearest the 
verge of collapse. The man who grows thirty-six bushels of wheat to the 
acre may keep at the business, while the man who grows twenty bushels 
goes to the wall. 

The complaint of overproduction is often only a misinterpretation of 
a misunderstanding of the market, and a consequent inability to sell, 
or it may be the measure of the inferiority of the product. f know a 
farmer who last year grew one hundred bushels of potatoes to the acre 
and has them in his cellar now. Another farmer grew three hundred 
and fifty bushels and sold them from the field for eighty-two dollars. 
The man who raised the less complains of over-production and now 
plants beans: the man who raised the more now doubles his area. The 
former is being crowded out in the inevitable struggle for existence, and 
agriculture will be the gainer when he moves to town. There, under 
the hand of an employer, he may succeed. He is of no use on the farm 
except asa hireling. It is the pinch of necessity which is clarifying the 
country. 

We have been taught, I fear, that agriculture has some Divine right 
which other eccupations have not. We must not deceive ourselves. Every- 
thing must ultimately stand on its merits. Our civilization is one thing, 
one structure, in which all the parts are working together for the gcod of 
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man. It stands upon a tripod of industries, agriculture, manufacture, 
transportation. We need no class legislation. We cannot stem the tide 
which rises from the nature of things and which carries all human en- 
deavor upon its bosom. We may only change the ripples which here and 
there play over the surface and obscure the mighty under-current. And 
as for agriculture—it must pay, for there must be agriculture! 

The example of the wheat farm brings up another vital question— 
the amount of capital invested in the ordinary farm. One hundred acres 
of average farm land in the eastern states is worth four thousand to five 
thousand dollars. The equipment is worth one thousand dollars more. 
Upon this investment of six thousand dollars, the farmer lives in sub- 
stantial comfort and rears a family; and he often lives upon half this 
capital. His productive labor is comprised within eight or nine months 
of the year. What cther form of investment shows a like return? 

You may grant this, but reply that if the farm is mortgaged the inter- 
est takes the bread from the children’s mouths. The same remark ap- 
plies to any business. Mortgages are sometimes indicative of agricul- 
tural hardships and sometimes not. The farm mortgage is commonly 
misunderstocd. In the West, as already indicated, it is often the legiti- 
mate offspring of speculation and over-development; and the morteage 
was given on a rising market and is being paid on a falling market. 
While the result is serious, it cannot be cured in a day. It will right 
itself only with time. The present stringency is making investors cau- 
tious in loaning upon real estate, and farm mortgages may be expected, 
therefore, to be fewer and smaller in the immediate future. In the East, 
the question of mortgages upon farms is not essentially different from 
the general question of doing business upon borrowed capital. Many 
of the mortgages represent the purchase money of the farm, and are car- 
ried decade by decade, and possibly even generetion by generation. 
Most of the business of the world is done upon credits. If the merchant 
trades upon borrowed capital, why may not the farmer plow upon bor- 
vowed capital? The chief difference in the result has been thet the 
merchant foresees a downfall and gradually works into another busi- 
ress or prepares to assuage the blow; the farmer hopes against hope, 
maintains the same methods, stands the same ground, until the sheriff 
sells him out. 

Statistics of mortgages must be studied with the greatest caution, for 
it is a fact that many mortgages which have been paid never have been 
discharged; and thereby they remain upon the records. The greater the 
number of mortgages in any community, the more emphatic the evi- 
dence of business done upon a credit basis. Mortgages are evidences of 
faith in the paying power of farming. 


IlIl.— THE READJUSTMENT. 


We have seen that the agricultural question is an old one; but the 
iils of former times were chiefly those of poor farming and bed social 
order. Our present ills are poor farming plus mal-adjustment to a 
transition period in the history of the world. Is there any evidence that 
readjustment is taking place? I think that the evidences are abundant. 
We have all seen them, but have too often interpretated them to be evi- 
dences of disease and decline. We must first understand the movements 
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of the time and then consider that agriculture has no absolute or fixed 
methods or standards. We mourn the evidences of departure from the 
good old ways, but we should rather rejoice in the thought that ways 
which are adapted to one generation are not necessarily adapted to the 
next. 

1. The first and most striking evidence of the readjustment is change 
of place of population. We have already considered it. We have now 
only to remark that the city is the place in which one is to attain 
those acquirements which we call culture. It is a hopeful thing 
that so many of our people desire this culture. Would that they 
might all go to the city for a time! 3ut the artificialism or 
conventionalism of the city excites the nerves and chokes the sensi- 
bilities; and there is now a marked' tendency, at least in the 
East, for persons to move countryward. There has thus arisen what 
Ward has called a ruralization of the city, and. an urbanization of the 
country. The country is most appreciated by the best minds. Capital 
is slowly crawling back to the country here and there. The flood tide has 
passed its full and the ebb is now setting in. This migration cityward, 
of which we have feared so much, is the very force which will unify our 
people and vitalize our democracy. 

The ebb tide is setting back from the great West. The prairie schooner, 
Lound for the setting sun, has been laid upon the dry dock, and the move- 
ment is eastward rather than westward. People are gradually out- 
growing the habit of moving. It is the second settlement of a country 
which makes for its permanent progress. Farmers upon virgin lands are 
often robbers. They unlock the storehouse made pregnant with the ac- 
cumulations of centuries, take the gold and silver and the precious stones, 
and hurry on for new conquests. By and by they come back and delve 
out the lead and the iron, and apply science and skill where before they 
used hammer and dynamite. English land is more productive now than 
it was in the days of William the Norman. Our eastern hills are not 
dead: they only wait for science. And this very day New York has better 
farms and better farmers and a safer, and thereby a better agricultural 
status than it ever had before! They tell me that the wheat lands of the 
great West can no longer raise wheat. The sooner the fury of the gale is 
spent, the sooner will fall the gentle shower! 

2. The unequal development of different parts of the country is a sign 
ef the effort at adjustment. New England suffered because its granite 
hills were too expensive of cultivation, and its water powers and its 
urban population invited manufacture. The great West suffered because 
of too rapid settlement. The great South has not yet recovered from the 
effects of war and the complete overturning of its social system. Special 
localities here and there suffer for special and local reasons. Time is 
slowly healing the wounds. 

3. The abandonment of eastern farms is a direct adjustment to the 
times. These lands are comparatively unproductive, and the cost of 
working them is great. Yet they are capable of yielding a small profit 
per acre, and it is only a question of how many acres a man shall have, 
to produce the living which he desires. The abandoned farms are ofter 
bought by city people for country homes, but they are also being pur- 
chased by farmers for grazing ranges. Many of them will some day 
come ¢giin into a thorough state of cultivation. There is a segregation, 
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in many localitics, of the smaller holdings into comparatively large ones. 
This movement is comparable, to my mind, to the segregation of small 
factories into large ones, and instead of causing alarm, it should be 
looked upon as the natural and logical result of new economic and social 
conditions. We are apt to let feelings of sentiment influence us when 
farms change hands, while only commercial instincts are aroused by 
changes in manufacturing or mercantile business. 

The segregation cf cstates in various localities, has led to the fear 
that we are approaching a system of landlordism, but we must not for- 
get that upow the more fertile lands and near the markets, farms tend to 
grow smaller and the system of management to become more intensive. 
The absence of the eniailment of estates and the presence of popniar 
suffrage may be expected to be permanent safeguards against land- 
lordism; but I shall be glad of the time when capital and skill shall 
direct large rural enterprises in the remoter parts of the country. This 
has no bearing upon the peasantry question which so many prophesy 
will come upon us, for the necessary element of peasantry is not small 
holdings, but social conditions. What the final outcome of farm hold- 
ings is to be I do not know. I only know that competition will increase, 
that great new problems will arise, and that the world is growing wiser. 
The civilization of the coming centuries will not be the civilization of 
today, and we must not attempt to prognosticate it by the ideals of © 
today. One part of that great organism will be agriculture, but how 
great a part must be left to the future. 

4, Another proof of the reconstruction of agriculture is the growth 
cf specialization, and in particular the evolution of horticulture. The 
production of bread stuffs and other necessities must be regulated by 
the demand, but I hold it to be good economics to say that in the luxuries 
and the amenities the supply creates the demand. Here is one great 
check from drifting into peasantry—the possibility of maintaining one’s 
self upon a small holding while still retaining one’s autonomy in the 
economic and social structure. Upon the one hand, therefore, I look for 
segregation of estates and large area farming, and upon the other for 
division of estates and small area farming. In any case, we need to heed 
Virgil’s advice: 

“And howso broad the acres of thy desire, 
The few are better for tillage.” 


5. Still another proof of this readjustment of agriculture to the new- 
time civilization is the sequestration of the district school. The old red 
school house on the corner, flanked by the woods and the fields of corn, 
battered and scarred by generations of schdlars, the arena of the mighty 
intellectual combats of the lyceum, the paragon of knowledge—how we 
love it! How memory reverts to the master with his unimpeachable 
wisdom and his unescapable rod? How the boys and girls romp again 
along the roads and over the fields! The years have dimmed the picture 
only to make the few colors stand out more clearly, and we cherish the 
incidents because our feet are so rapidly carrying us down to the sun- 
set. 

But the finger of time is laid upon the old red school house, and its 
days are numbered. Not all the boys are needed on the farm any more. 
‘We have mowing machines and riding plows, and one man does the 
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work of ten men and does it better; and when the boys are not needed 
the girls are not needed either. There are too few scholars now to main- 
tain the inspiration of the school, and we cannot afford the best of 
teachers. In the towns the schools are growing better, and the district 
school cannot compete. 

Shut up the old red school house! It is a milestone in our progress, 
but milestones are dead. Shut up the old red school house! ~The hamlet 
school is the rural school of the future, and it will be the guiding star 
to our children’s lives as the district school has been to ours. If the 
country is wide, hire a man and team to gather in the children from 
far and near. Bring them to the school: we cannot longer take the 
school to them. Let us fall in with the movement of the time. We can- 
not stop it if we would: we can make it serve us if we will. We must 
not let our theories of what ought to be, obscure the importance of what 
is. 


IV.—THE REMEDY. 


There are ills now, as there always have been. Land often bears an 
undue proportion of taxation, transportation rates are not always just, 
immigration keeps our economic conditions in a ferment, the tariff is un- 
stable and not always helpful, there are combines which speculate upon 
farm produce, there is often great difficulty in reaching the consumer, 
the rural delivery of mails is not consummated, legislators play upon the 
prejudices of the farmer, railroads often have been developed at expense 
of highways; but the greatest ills are poor farming and poor farmers. 
Hide along any railroad or highway and point out the farm which is 
producing all that it might! How many farms are well farmed? One 
in ten? I fancy not one in a hundred. . 

How may a farmer’ farm better? High prices make shiftless farmers. 
High prices opened the West before its time. High prices robbed the 
land of its virgin strength and then run away. The crisis is now on, 
and it will not lift of itself nor by legislation. The remedy is evolution. 
Evolution is progress, and progress is possible only with education. The 
difficulties will vanish with the evolution of the farmer, by natural 
means and by social and legislative forces which he will set at work. 
They tell us that the farmer will be prosperous next year or in the coming 
administration, or under free trade or of protective tariff. Do not believe 
it! The tariff appeals to the purse; education appeals to the man! Eyolu- 
tion must be from within outwards, or from below upwards. It is futile 
to attempt any permanent evolution by working upon the evidences of 
an agricultural decline. We build nothing by beginning on top, except 
wells, and they are apt to bury us. It is the farmer which makes agri- 
culture, and it is the farmer, therefore, with whom amelioration must 
begin. 

The one salvation of agriculture, therefore, is education. By-educa- 
tion I mean education, not the dispensing of facts. The mental stature, 
like the moral and the physical, is a creature of growth. We must give 
the man broad and generous principles which make him a man, whether it 
makes him a farmer or not. It is better for him to know how and why 
a clod holds its moisture than to know whole systems of irrigation. It 
is more profitable for him to know why we till than to know all the 
dates and methods and tools for all the crops. Give a man principles, 
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and he will apply them for himself. Give a man a place to stand, and 
he will move the world. Facts are trivial as facts. They do not open 
the eyes of the blind, nor kindle the soul with enthusiasm. We are 
slaves to facts. Wake a man up. Shake out localisms and prejudices. 
Inspire him. Set him at work. Send him on his mission with joy. 

I would not make a man a farmer. We have too many perfunctory 
farmers now. But I would take a man from the farm and educate him. 
The man must follow his genius. Time will sift and settle the vocations 
of men. I would love to educate my man in an agricultural college for 
thereby I should hope that he would develop a sympathetic attitude 
towards agriculture. We count with pride the graduates of our agricul- 
tural colleges who are farmers. I am thankful, also, for those who are 
not! Men are more than farmers! 

Will the farmer educate himself? He must! Those who will not, will 

drop behind in the conflict. Not every farmer’s boy is made of stuff 
that fits him to grasp a liberal education. Perhaps ten per cent is all 
that we can hope to reach now. We do not make rails from pepperidge 
or basswood! 
' We can hope something from the present farmers, but much more 
from the coming generation. We must begin with the children, where 
ideas are plastic, and prejudices are unformed, and then open the little 
minds to nature and to truth. We cannot teach agriculture in the pri- 
mary schools any more than we can teach law or medicine; but we can 
teach the child to see and to infer. He can understand a flower, he can 
see the bee as it sips the nectar and then hums away, full of the riotous 
joy of living; he can know why the farmer rolls his wheat (which is more 
than the farmer knows), he can see the flight of the bird and catch a 
song which will lie in his memory forever. 

The rennaisance of agriculture cannot come in a day. From Adam 
until the past generation, there has not been a school to teach agriculture. 
Untaught for centuries, can the farmer work a revolution in a lifetime? 
If he will not come to us, we must go to him. Our work is a mission; 
and like all missions, its success is measured by the wisdom and the 
Ssvmpathy of the missionary. By itinerary schools, readable bulletins 
and books, correspondence instruction, personal help, we can reach half 
the farmers, and this half will fertilize the other. I can see the new day 
coming in this grand old State, where, one day, there will be a host like 
an empire. I can hear the refrain from the old hills of New York, where, 
within a six-month, there have been reached for the betterment of agri- 
culture 1,600 voung farmers, 10,000 teachers and 25,000 children! 

We need not farmers so much as we need men. Educate liberally all 
men and women who are fitted to receive, and educate nature-ward all 
those who live in the country or who have rural tastes. Teach that all 
men, whatever their vocation. are what their intellectual and moral 
stature make them to be. Teach that our civilization is a self-supporting 
organism in which every trade and profession lives because it is needed 
and because it deserves to live. Then I have no fear for agriculture. 


480 STATE BOARD OF AGRICULTURE 


STATE GRANGE. 


ANNUAL MEETING DECEMBER 8-11, 1896. 
i[ Abstraet of report by the secretary, Miss Jennie Buell, June 30, 1897. ] 


The subordinate Granges of Michigan have heartily co-operated with 
the State Grange in all its projects for advancing organization among 
people of the rural districts. At the last annual meeting, in December, 
1896, twenty Granges were reported as having been added to the working 
force of the order in the State and several others have been revived or 
planted since that date. 

A marked feature of the year is the discontinuance of the Grange 
Visitor, which for twenty-two years had been the organ of the Granges 
of Michigan. In its place a Grange department in the Michigan Farmer 
is edited by K. L. Butterfield, the Visitor’s last editor. 

The Grange Fresh Air work has been continued under the energetic 
supervision of the Woman’s Work Committee. Three hundred seventy- 
five children and mothers from the heated districts of the cities have 
been given from two to four weeks’ vacation in country homes. 

Patrons have attended and participated in all the Farmers’ Institutes 
held in the State. They recognize the immense educational advantages 
involved in the increased appropriation for this purpose and bring to the 
Institutes their own experience and training in an order thoroughly 
equipped for effective organization. 

Subordonate Granges have shown their appreciation of the Traveling 
Libraries by eager applications, and use of them when received. 

Co-operative trade contracts are now made with reliable dealers in 
nearly all kinds of goods, implements and wares. This line of Grange 
activity is one that has long been practically dormant in this State but 
is now a promising feature. 

The last session of the State Grange was much occupied with legisla- 
‘tive questions, as is commonly the case on the year preceding the con- 
vening of the legislature. The executive committee was directed to 
select from the measures considered a limited number and especially 
press their claims. Accordingly the executive committee selected cer- 
tain measures as being in the interests of farmers, and advised that they 
be presented to the legislature. Later in the session it seemed advisable 
to call out the support of the Grange on other questions. The bills known 
as the Anti-color, to Prevent appeals from Justice Courts where small 
amounts are involved, Traveling Library Appropriation, Farm Institute 
appropriation, and continuance of Tax Statistician, originated with the 
Grange and were petitioned for. Other measures petitioned for by the 
Grange and their passage urged, were the Kimmis county salary and 
the Wagar State official bills. 

The bills presented in the legislature to repeal the mortgage tax law 
and to indirectly establish the township unit school system were suc- 
cessfully petitioned against by the Grange. It also strenuously opposed 
the repeal of the law providing for the collection of farm statistics and 
saw the bill defeated. 
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More than one-half of all the Granges in the State were represented 
on the Journals of the House and Senate during the legislative session 
as petitioning in respect to one or more of these measures. 

The close times have been prosperously passed by Michigan Granges 
and they safely report “Progress.” 


ADDRESS OF MASTER, GEO. B. HORTON. 


To the Representatives of the Order of the Patrons of Husbandry con- 
vened in State Grange: 

Onward we are moving. Years seem but a day. Events great and 
small, joyous and sad, in fast succession crowd for our attention, and 
so absorb us that we little realize how time flies. Once more we meet 
in the interests of the order we love and revere, for the good it has done 
and is destined to do for the farmer and the agricultural interests of our 
country. We scarcely realize that another year has fled. How well we 
remeniber the earnestness and enthusiasm that characterized the last 
State Grange, and the renewed zeal with which the delegates departed 
for their respective homes, determined to be more devoted workers in the 
Grange vineyard. The deliberations of the State Grange should impress 
each and every delegate with the great importance of the order at large. 
They are here led to see and realize, as never before, the magnitude and 
grandness of its work. The new fires thus kindled should spread out to 
all parts of our State to warm and invigorate to extra effort the thousands 
who form our membership. Thus we see the great importance of our 
coming together. Sister and brother Patrons, the work and duties of 
this session are essentially yours to perform. With each succeeding 
year new responsibilities must be assumed, and your order must stand 
for more and more before the world. Thus you see that you cannot, alto- 
gether, pattern after the past. New and original thought and ideas are 
demanded. 

The object of this communication is to give you a fair understanding 
of the best condition of the order throughout the State, to call your at- 
tention to questions of interest and regarding which the Grange has 
placed itself on record as favoring, and to make such general suggestions 
as may be helpful te this body in formulating the work of the session. 
To give each part that distinctiveness desirable to impress importance, 
separate headings are used. 


GENERAL CONDITION. 4 


Throughout the United States substantial growth has been made dur- 
ing the year just past. From every direction come reports of work well 
done. A spirit of unity prevails throughout our ranks, and never has 
faith in the order been more manifest. 

There has been issued to Michigan during the year, twelve charters 
for absolutely new Granges and seven others as good as new have been 
established by the use of charters that had not been called in since these 
Granges ceased to work, some fifteen to twenty years ago. These added 
to dormant Granges that have gone to work again, after a brief inactive 
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condition, make a total of about twenty-five Granges added to our list. 
The report of membership dues paid to the National Grange in 1896 show 
an increase over 1895 of $72.82. This indicates an increase of 456 paying: 
members during the same time. 


FIELD WORK. 


Immediately after the State Grange session of one year ago, specific 
plans were matured and in printed form placed in the hands of all county 
deputies for their guidance in the work of organizing and reorganizing. 
Also other specially prepared and printed matter was freely circulated 
for the use of officers and workers in existing Granges in their work of 
supporting and increasing membership. Farmers in attendance at Insti- 
tutes were also canvassed for the purpose of locating neighborhoods 
favorable to Grange work. From this last source there is now on file 
much valuable data with which to commence the work anew. From per- 
sonal experience, I am fully convinced that the printed recommendations 
as furnished each deputy will result in success in most cases, if con- 
fidently applied. For a test, seven localities were selected in Lenawee 
county, and today, strong, active, néw Granges exist in every place, 
with three new Grange halls in process of building. The farmers are 
surely ready to accept of that helpful agency, organization, and it is not 
difficult for them to see that the Grange is the best equipped of all. 


THE GRANGE VISITOR. 


This old friend, which has served so good a purpose for so long, is to be 
no more after the close of the present year. In accordance with contract 
made, it is to be consolidated with the “Michigan Farmer” and the 
Grange relieved of its publication. 

One of the saddest reflections regarding the “Visitor” is that it has, 
for several years, brought much other valuable work to a standstill. 
While the harvest has been ready for the sickle, it could not be gathered. 
If the ten thousand dollars that has gone to pay “Visitor” shortages had 
been judiciously used in the employment of skillful organizers and in 
carrying out plans for the encouragement and support of existing 
Granges, who can figure the result. This is from a purely business stand- 
point. Otherwise the “Visitor” has been of great benefit. As we say 
good-bye, old friend, let us remember it for the lasting good it has done. 


THE MICHIGAN FARMER. 


This ably conducted and widely circulated farm journal, which is soon 
to contain a comprehensive Grange Department, edited by our own 
esteemed Bro. K. L. Butterfield, is deserving of the support of every 
Patron family in Michigan. 


WOMAN’S WORK IN THE GRANGE. 


Where woman is interested and applies her energies, success follows. 
To thus interest her, give her something special to do, so that she will 
realize that she is a spoke in the Grange wheel. It is equally true that 
without her presence and continued assistance, no Grange would long 


STATE GRANGE 483 


live. The work of education, social culture and entertainment, main- 
taining true fraternity and the spirit of charity, and compatible with her 
nature. In reiterating what has been said before, the Granges of the 
State are strongly urged to appoint a committee on woman’s work at the 
beginning of the new year. 


GOOD OF THE ORDER. 


To the delegates here assembled and the membership in general, the 
things which may be suggested for the good of the order are of great 
interest and paramount importance. The order of the Patrons of Hus- 
bandry was brought into existence from a demand of the times. While 
its promoters saw the necessity of such an organization, and had an idea 
of what its specific lines of work should be, they knew not of its future. 
In the preamble to its constitution is laid down the general proposition 
which was intended to form a nucleus around which to build the primitive 
organization, and for this it was successful. 

The necessity of the declaration of specific objects was soon made 
manifest, and at the seventh session of the National Grange the now 
famous Declaration of Principles was adopted and given to the world. 
With all this progress made, with all the crystallizing of thoughts that 
resulted in the promulgation of that document, it was not yet clear as 
to just how these objects so desirable and essential were to be attained. 
All was yet experimental. Serious obstacles were in the way. Methods, 
the results of many years’ maturing, were to be changed. People with 

sameness of interests, though differing as to methods, were asked to 
work in harmony for their mutual ood. The details for the accomplish- 
ment of this work were still unwritten and unsaid. Experience and time 
must demonstrate the way. 

The great importance of making stronger a true fraternal feeling 
among our members cannot be urged too strongly. All should remember 
their obligations and the lessons taught in all our ritualistic forms. It 
will assist in carrying out the true principles of our order and of estab- 
lishing that friendly, sympathetic and charitable feeling between fellow 
farmers that is so necessary in educating them to the point of acting 
more generally together, and without such | acting together their influence 
can be but little. 

TAXATION. 


This becomes more and more an important question. It cannot be 
truthfully said that our State institutions exceed in number or purposes 
the wish of the people, nor that our State government is aiming too high, 
but under the present depressed conditions of productive industries the 
farmers, who are inclined to believe, and with just cause, that they pay 
more than a just proportion of the public expense, are uncommonly 
critica] and are inquiring into these matters more than ever before. In 
doing this they are but exercising good business sagacity. Their investi- 
gations should go far enough to arrive at the true conditions, and then 
to the extent justice is done, insist that corrections be made. 


OFFICIAL SALARIES. 


Although injustice in tax levies as between people and interests add 
much to the burdens complained of by farmers, and their correction 
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would give substantial relief, they should not overlook those items of * 
public expense which may reasonably increase the aggregate amount to 
be raised. Official salaries should be in accordance with the abilities 
required and the value of the work to be performed. Economy in manage- 
ment of all public institutions and legislative sessions. Also a judicious 
care over appropriations should be demanded. The large majority of tax- 
payers are forced to strict economy in all their affairs, and especially in 
the expenditure of money. Therefore extravagance in the management 
of any of the people’s affairs should not go uncriticised. | 

For these reforms and to encourage that interest in public affairs 
which will make our people well informed therein, our order should use 
its strongest influence. No partisan bias should be permitted to deter 
our members:-from doing that which is right and in presenting a solid 
front in these requests. 


PURE FOOD. 


No work of the Grange is more gratifying than that put forth in the 
interest of having enacted laws for the protection of our honest food 
producers from unfair and disastrous competition and at the same time 
to assure the purchaser and consumer that he gets what he asks, desires 
and pays for, and further to permit the consumer who desires or prefers 
the cheap or adulterated articles to buy at their true value. The work 
in Michigan has but fairly commenced, and so valuable is it to both con- 
sumer and producer that the system can never be abolished, but instead, 
the laws will be perfected and their powers extended and the field of 
work for the Food Commissioner enlarged. 


CO-OPERATION. 


Although the term applies to every feature of Grange work, its con- 
sideration here has a more especial reference to co-operative trade. The 
farmer, to be successful, must reduce cost of production to a minimum, 
buy at the cheapest and sell at the highest prices obtainable. 

In doing this he may consider and use the world as his market place. 
There is no law, moral or otherwise, in operation, to dictate that the 
farmer shall sell or buy only through prescribed channels. Moreover, it 
is a duty to investigate for himself and to act in accordance with the 
plan that will leave for him the best net results. The social standing 
of the farmer and his family depends upon his success in business. The 
amount and kind of schooling, books, clothing, advantages and oppor- 
tunities that may be furnished depends upon the degree of success that 
follows his efforts measured in dollars. 


SECRETARY OF AGRICULTURE. 


One of the important movements formerly instituted at the National 
Grange was that to secure the appointment of Col. J. H. Brigham, master 
of the National Grange, to the position of Secretary of Agriculture, and 
as such, to a place in the President’s cabinet. The elevation of the 
National Department of Agriculture so that its secretary may have a 
voice in the highest councils of the nation was first proposed and urged 
to final success by the Grange. This department, having in its keeping 
the general interests and wellfare of farmers, should be presided over 
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by a practical farmer, for none other can so fully see and sympathize 
with such measures proposed and to be presented as will assist this great 
and all-important interest. 


AGRICULTURAL COLLEGE. 


No general annual report to the State Grange would be complete if 
it did not call the attention of the delegates to the importance of this, 
the farmers’ school. The State Board of Agriculture, from earnest de- 
sires and long experience, are striving, as I believe never before, to make 
this institution meet the true wants of the farmers of the State in sup- 
plying their sons and daughters with practical and helpful education. 
During the year several changes and some additions have been made to 
the courses of study and methods of procedure, each calculated to keep 
the College up to the demands of the times. The Granges of Michigan 
have been foremost in asking that suitable arrangements be made at the 
College to educate the young women as well as the young men. This 
request has been granted, and such a department is now a reality. That 
the members of this body may be fully informed regarding the ladies’ 
department, and other changes that have been made during the year, and 
to the end that the information thus received may be communicated to 
all subordinate Granges of the State, I recommend that a special com- 
mittee of ladies and gentlemen be appointed to visit the College and 
make report to this body before the close of this session. Special in- 
quiry should be made regarding the short courses provided for the 
winter months. The farmers of Michigan should have renewed pride 
in this institution and support it as never before. Without doubt, it 
gives the best general and special training of any school in the State, for 
farm life. The short courses, to which allusion was made, are planned 
along very practical lines, and should be well patronized by all young 
men who desire to gain through the winter months a kind of information 
that will prove useful to them the following summer. 


AGRICULTURE. 


This subject is always of deepest interest to those whose profits from 
tilling the soil are to measure the advantages and opportunities they 
may enjoy. Agriculture comprises the business of farming in a broad 
and general way, and, as a whole, it cannot be truthfully said the general 
depressed conditions that have surrounded this the greatest of all our 
nation’s interests for the past few years have changed for the better. 
The same dark clouds obscure its prospects, and farmers are forced to 
closer economy and to live within themselves the more. It is a severe 
trial for the farmer to reconcile himself to the seeming inevitable, that 
he must take a new inventory and therein scale down the value of his 
land and all its belongings fully one-half, and on that basis make a new 
start with practically his own hands. It is also a discouraging thought 
to entertain that although the wealth of the country has, during the 
last decade, increased in round numbers from sixteen to sixty-four bil- 
lion of dollars, proportionately the share of the agriculturist has de- 
creased from nearly one-half to less than one-fourth of the whole amount, 
and this while the mortgage indebtedness thereon has considerably in- 
creased and the embarrassment caused by such indebtedness has been 
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multiplied. It may be borne in mind that during the time this propor- 
tionate ownership of the property of the country has so materially 
shifted from’ one class of people to others that the number of those en- 
gaged in agricultural pursuits has proportionately increased with the 
growing population of the country. Whatever may be the causes that 
contribute to these conditions and tendencies, it needs no philosopher 
to see that the sure result will be to lower the social conditions and 
standing of the American farmer and to make the lines of distinction 
more prominent. 

While the Grange is a non-partisan organization, and cannot as a body 
take action on partisan questions, it can and should, because of the 
identity of interests of all its members, educate and encourage toward 
that unison of thought and action on all questions of local, State and 
National policy as will make the influence of the agricultural people 
more potent for their general good. 


THE DEPARTED. 


Since last we met, death has removed from the labors of earth and - 
the companionship of our fraternity two active members. Bro. Thomas 
F. Moore was from the inception of the Grange an able and earnest 
advocate of its principles. His voice has been heard in many Grange 
halls and from many public platforms throughout the State, championing 
the cause of improvement, higher aims and ambitions in life. The State 
Grange has at times honored him with official positions and he was 
always efficient and faithful. Bro. H. H. Dresser, an ex-member of the 
executive committee, was an ardent supporter of the order. For those 
sturdy and telling blows that bade opposition retreat, for the upbuild- 
ing of his cause, he had few equals. The present standing of the order in 
Michigan owes much to these sturdy pioneers in Grange work. We may 
well ask, who can fill their places? 


CONCLUSION. 


- 


And now, Patrons, let us strengthen and renew our fealty and devotion 
to the order. It stands for grand principles. We can do no better than 
to defend and perpetuate it. Years of experience are now of great bene- 
fit. These, together with the devotion and ardent labors of that army of 
noble men and women who have labored so long and faithfully, must not 
go for naught. The degree of prosperity the order is to enjoy during 
the coming year, will very largely be measured by your work at this 
session. This fact should place fairly before you the importance of your 
coming. 3 

For the past four years I have tried to be faithful to the best interests 
of the order. I have fully appreciated the honors bestowed upon me by 
being selected to fill the position of master of the State Grange, and at 
the same time have tried to keep in mind the important work of the 
office. The Patrons of Michigan have my most sincere thanks for the 
kindness they have at all times shown me and for their charitable con- 
siderations of my short comings, and now as IJ hand over the gavel to 
my successor, whom you will choose before the close of this session, I ask 
for him the same support you have alwavs given me. 
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_ The chairman of the committee on legislative action submitted the 
following report: 
Worthy Master, Sister and Brother Patrons: 

Your committee on legislative action beg leave to present the following 
report for your consideration: 

We desire to congratulate the Michigan State Grange on the success- 
ful enactment into law of the measures presented by its representatives 
to the legislature of 1895, to wit: The Farmers’ Institute bill, the State 
Statistician bill, and the pure food bill. 

The Farmers’ Institute law, judging from the numerous press and 
private reports received from all over the State, is giving quite general 
satisfaction. There is now and then a locality where some changes of 
a local character can be made, that will bring the work contemplated by 
the law more nearly in touch with local sentiment. We have no doubt 
but that the good sense of those having the matter in charge will bring 
about the desirable changes, and that this law will long stand as a land- 
mark, witnessing the wisdom of the order that was responsible for its 
enactment. 

THE STATE STATISTICIAN 


is one from which the farmers of the State are expecting very much. 
The officer charged with the duty of carrying out its provisions has not 
yet submitted his report, and-the benefits which are hoped to be derived 
from his recommendations to the legislature are at present only con- 
jectural. We believe, however, that much good will be accomplished, 
and are unreservedly in favor of the continuance of the office until such 
time as the people are satisfied that no more benefits may be derived 
from it. 


THE PURE FOOD LAW 


hhas passed beyond that period which may be considered as experimental. 
Its execution has resulted in the saving of very large amounts of money 
to consumers of food products. Before its enactment, Michigan was fast 
gaining an enviable notoriety as the grand dumping ground for all 
kinds of adulterated products. We are glad to be able to state that the 
efforts put forth by the officers charged with the execution of this law 
have practically driven from the State the unscrupulous business men 
whose prime motive was only gain, and given to the honest manufacturer 
a practical monopoly of the markets of Michigan. 

It was not to be expected but that the putting i in force of a new law of 
such vast importance would exhibit points of weakness in that law. 
Several of such have already been discovered, and the incoming legis- 
lature will be asked to remedy its defects. A new clause should be 
added prohibiting the coloring of butterine, oleomargarine, or other 
similar products, so as in any way to imitate pure butter. The right to 
enter any place of business for the purpose of detecting fraud should be 
given the commission, and also the right, under proper guarantees, to 
open packages suspected to contain adulterated products. 

The committee presented the following resolutions, which were con- 
curred in and adopted: 

Resolved, That the work of the Tax Statistician has proved of sufficient 
importance and benefit to the taxpayers of the State to warrant the con- 
tinuance of the office. 
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Resolved, That the incoming legislature be asked to continue the neces- 
sary appropriations for Farmers’ Institutes. 

A resolution relative to the non-establishment of more State institu- 
tions. 

Resolved, That the Michigan prisons should be made self-suporting. 

Resolved, That no change be made in our road laws whereby the main- 
tenance of our roads shall be made more burdensome than at present, 
or that will dispossess the farming Bere: fk of their management. 

Resolved, That it is the sense of the Granges of Grand Traverse county 
that the Michigan State Grange use all honorable means to procure such 
legislation as will cause all State institutions to purchase within this 
State their beef, butter and such other supplies as are produced in the 
State. 

A resolution relative to a uniform distribution of road tax and labor. 

Resolved, That the tax for highway purposes be assessed and collected 
at the same time and in the same manner as other taxes of the town- 
ship; be it further 

Resolved, That persons subject to assessment for highway purposes may 
perform labor upon the highway, under the instruction of said township 
commissioner, to the amount of not less than 75 per cent of his highway 
tax, and to receive the commissioner’s receipt for the same. Said receipt 
to be receivable by the township treasurer to apply on highway tax. 

Wuernas, We believe that the salaries of our county officers are too 
high, and that they are out of proportion to the prices of farm products 
and labor; therefore 

Resolved, That all county officers should be salaried, atl that these 
should be reduced to the lowest practical limit. 

Wuerpas, We believe that the pure food law should be strengthened 
and enforced; therefore be it 

Reselved, That we favor such amendments to the law as will give the 
Pure F'o00d Commissioner power to enforce the same. 

Wuereas, Believing that a board of county auditors would result in 
the saving of many thousand dollars annually; therefore 

Resolved, That the Michigan State Grange respectfully ask the legis- 
lature to take such action as will bring about this desired end. 

Wuernas, The farmers of Michigan have time and again placed them- 
selves on record as favoring the rural free mail delivery system; there- 
fore be it 

Resolved, That we reaffirm our position and again ask our legislative 
body at Washington to enact such a law. 

Wuerpas, It is a fact that but a small percentage of the taxpayers of 
the State know just how much is being paid for official services rendered; 
and 

Wuernras. We believe that many of our officials are receiving in fees 
and perquisites many times as much money as their salaries afford; 
therefore, 

Resolved, That we ask the legislature to enact such laws as shall cause 
all salaried officers to keep strict account of all fees and perquisites re- 
ceived by them and to turn the same over to designated officers. 

Wnhuenrnas, The supply of traveling libraries has been utterly inad- 
equate to the demand, at least two hundred more of these libraries being 
needed; therefore, 
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Resolved, That the legislature of 1897 be urged to appropriate the sum 
of $5,000 for the year, and also for the year 1898, in order that this 
great educational work may be successfully carried on. 

Your committee, having had this matter under consideration, would 
recommend an appropriation of $2,500 for the year 1897 and the same 
amount for 1898 for said circulating library fund. 

The following resolutions, offered by the committee on resolutions, 
were adopted: 

Resolved, That the executive committee of this Grange appoint a com- 
mittee of three to confer with the State Board of Agriculture, and with 
said board make arrangements whereby graduates from our rural schools 
may be admitted to said College without examination. 

Resolved, That we reaffirm the resolutions passed at our last annual 
meeting relative to the compilation of the laws of the State, which reso- 
lutions were as follows: 

Resolved, That we recommend the action of the last legislature in order- 
ing a recompilation of the general laws of the State, together with cita- 
tions and notes of the decisions of the Supreme Court thereon, as a wise 
step taken in the interests of the ten thousand public officers who are 
expected to enforce and observe the laws in their official capacity, but 
who do not have the time and legal training to enable them to search 
through and compare the contents of many volumes of laws and de- 
cisions; 

Resolved, That we also commend the action of the legislature in return- 
ing to the wise policy of the State in preparing, publishing and owning 
its own compilation of the general laws, in accordance with the express 
terms of the constitution, as well calcualated to insure correctness in 
publication and saving of expense to the people; 

Resolved, That we recommend that the next legislature, after the close 
of its own work, order the new compilation published as speedily as 
possible and consistent with correctness of execution, and provide for 
offering for sale, at the very lowest price possible, a sufficient number 
of copies to supply every citizen who desires them with the laws which 
he is expected to obey and the ignorance of which is no excuse for their 
violation. 

Resolved, By the Michigan State Grange, that we consider the printing, 
binding and distribution of the Legislative Journals and joint documents 
beyond the number required for the legislators, State officers and State 
Library a useless expenditure of money. Therefore we request the in- 
coming legislature to repeal the law which provides for the distribution 
of the Legislative Journal and joint documents among the counties of 
this State. 

Resolved, That we desire to express our appreciation of the labors of the 
Michigan Association of Farmers’ Clubs; to extend to them the hand of 
hearty co-operation in all that has for its object the advancement 
of the farmer and the betterment of his conditions. We believe that the 
Grange should at all times offer fraternal greeting to kindred organiza- 
tions and by every means within its power to assist, encourage and de- 
velop farmers’ organizations for co-operation and mutual benefit. 

Resolved, That whereas, the Grange and the district school are so 
closely allied, as likewise is the Grange and the Agricultural College, 
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the relation between the rural school and the College should be more 
intimate, and as a means to that end we believe that if the State Board 
of Agriculture would furnish a limited number of framed photographic 
views of the College buildings, grounds, stock, etc., and said views were 
through our local committees on woman’s work hung upon the bare walls 
of our country school houses, it would not only adorn and beautify the 
latter, but would be a direct and economical means of advertising for 
the College and bring about more rapidly than any present method 
adopted, a more intimate relation between school and College, be a means 
of increasing the attendance of more farmer’s boys and girls at the Col- 
lege, and an inspiration for a further beautifying of the country school 
room. 

Resolved, That we heartily approve of the management of the State 
Farmers’ Institute; that while it is, perhaps, not perfect in detail, we 
firmly believe that the field work will show where improvements and 
changes can be made; we have full confidence in the present superin- 
tendent, Bro. Kenyon L. Butterfield, and believe that the system will 
be improved as rapidly as circumstances will permit. That we do not 
think it at all advisable to place it under any different board of control, 
but for many reasons desire it to remain as at present, under the control 
of the State Board of Agriculture. We also believe the State Farmers’ 
Institute is accomplishing great good to the vast majority of our farm- 
ing districts, and that it is rapidly increasing its scope of usefulness. 
That the best interests of the State demand its continuance, and a larger 
rather than a smaller appropriation should be made by our next legis- 
lature for its maintenance and enlarged educational influence. 


Stee ASSOCIATION “OF” FARMERS CLUES: 


FOURTH ANNUAL MEETING. 


The Association met in the Senate Chamber at Lansing, Monday, De- 
«ember 7, 1896, President A. M. Kimmis in the chair. 

On motion, a committee consisting of A. A. Wood of Saline, R. K. De- 
vine of Holly and L..H. Ives of Mason was appointed to wait upon 
Governor Rich and escort him before the Association. 

After making a few remarks welcoming the delegates to the capital, 
Governor Rich took up the topics which the Association expects to dis- 
Cuss. 

The subject of prison labor and economy in the prisons was the first 
topic. Governor Rich showed his hearers that Michigan prisons have 
been more and more cheaply conducted year after year and that Jackson 
prison costs vastly less to the State than any other prison, and he at- 
tributes the fact to the contract labor system used there. On that, he 
said that in spite of the well known opposition of laboring men to the 
contract system, he believed the contract system to be the most equitable 
that can be adopted. As an illustration, he said that at one time when 
work was done in Jackson prison on State account, it cost more to keep 
the prisoners who were at work than to keep the criminal insane who 
did nothing. Governor Rich said that he was in favor of making Jack- 
son prison a workshop, the Ionia prison a reformatory and the Mar- 
quette prison a prison for incorrigibles. 

On the subjeat of the insane asylums Governor Rich said that the last 
year’s expenses in running the asylums was $492,000. For the next two 
years he expects it will cost $1,200,000. He expressed himself as in 
favor of allowing large discretion to the boards in control of the manage- 
ment of asylums, but he thought that their power should be curtailed 
in some respects by the next legislature. He favored a liberal policy 
toward the University, but thought the regents ought to charge the for- 
eign students enourh so that their education should cost the State 
nothing. This sentiment was loudly applauded. 

The present tax law, the Governor thought, was fair in the main, but 
he spoke at length on the wrong of allowing men on large salaries to 
have all the advantages of the State government, public schools and 
institutions without contributing to their support. The Governor con- 
demned the periodical sale of lands taken by the State for taxes and 
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said that such sales since their inauguration had only netted the State 
$68,000. The Governor dwelt on the financial condition of the State, 
and said that for the running of the State government and institutions 
next year about $2,000,000 would have to be appropriated. 

On the subject of new State institutions, he favored an institution for 
the care of girls discharged from the Adrian Industrial School and 
larger facilities for the care of the insane and feeble minded. The Mar- 
quette prison and the Mining School, he said, were both of them of doubt- 
ful value to the State at large, although he did not say that he would 
favor their abolition. 

The Governor was listened to with marked attention, and after his 
address he remained to answer such questions as the members wished to 
ask him. 

A response to the address of welcome was given by E. L. Lockwood of 
Petersburg. Mr. Lockwood emphasized particularly the fact suggested 
by Governor Rich that the Association must be broadminded in its 
deliberations, and that they had met together as business men to dis- 
cuss affairs and conditions which were intensely practical. 

The report of the secretary for the last annual meeting was then read 
and adopted. 

The following committee appointments were then announced by Presi- 
dent Kimmis: 

Credentials—Messrs. Wood, Mitchell, Tooley, Wilcox and Smith. 

Resolutions pertaining to legislatiou—Messrs. J. T. Daniells, Merrill, 
Jackson, Waches and Mann. 

General resolutions—Messrs. Wells, Noble and King, and Mesdames 
Hazen and Leighton. 

A motion prevailed to apply the receipts from club memberships at 
this meeting on the expenses of the coming year. 

A motion to appoint a committee of conference with the State Grange, 
the president to be chairman, was carried. As such committee, in addi- 
tion to himself, the chairman named Messrs. Bird, Daniells, Lockwood 
and Shepard. 

An invitation was then extended to Mrs. Mayo of Battle Creek to ad- 
dress the convention. Mrs. Mayo responded. She urged upon the dele- 
gates the fact that the question of taxation interested women as well 
as men, for directly and indirectly the burden falls upon the women fully 
as much as upon the men. Her words of praise for the great work of 
women in the home, in the club and in the Grange were warmly received 
by every listener, and a hearty vote of thanks followed the address. 

The session closed with the naming of a committee on amendments to 
constitution and by laws, consisting of Messrs. Ives, Hudson, Bird, Green 
and Peckham. 
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EVENING SESSION. 


President Kimmis delivered the annual address, as follows: 


ADDRESS OF PRESIDENT KIMMIS. 


On the fourth day of February, 1894, delegates from about twenty-five 
farmers’ clubs in the State of Michigan assembled in this chamber for 
the purpose of considering the advisability of forming a central or State 
organization. As a result of their deliberations, there came into exist- 
ence an organization which challenged the attention of the people of 
Michigan and the fame of which has spread throughout the Union. 
From many states and different parts of Canada have come inquiries con- 
cerning the Michigan State Association of Farmers’ Clubs, its methods 
and purposes. When five delegates retired to yonder room for the pur- 
pose of framing a constitution and by-laws for the proposed organiza- 
tion, they carried with them five more or less clearly defined but radically 
different opinions concerning the direction which should be given the 
new movement. The central idea was to secure a co-operation of the 
clubs of the State in an effort to benefit the farmer, but just what should 
be undertaken and the exact manner of procedure were questions con- 
cerning which there was not unity of opinion. The constitution, as 
finally reported to the convention, was broad enough to permit any line 
of effort that can be deemed of benefit to the farmer. Every delegate 
present discovered in its terms a provision that would allow him to press 
the particular policy he deemed most important. It declared as its pur- 
pose the uplifting of the farmer in social, moral, intellectual and financial 
condition. What effort for the accomplishment of good may not find 
sanction under such a declaration of purpose? In no one of the four 
fields, social, moral, intellectual, financial improvement, has the work 
of this Association been barren of results. 

Recognizing the fact that the accomplishment of the first three, namely, 
social, moral, intellectual advancement, was the inevitable result of good 
local club work, the Association wisely turned its attention during the 
first year to the encouragement of local organization. The number of 
clubs in Michigan nearly quadrupled in the twelve months succeeding the 
establishment of the State Association, nor will any unprejudiced person 
deny this Association the credit of being the potent factor in accomplish- 
ing this wonderful result. Keeping the result in mind, contrast the con- 
dition of the members of your local clubs with their condition at the 
time of its organization; estimate, if possible, the value of the blessings 
that have come to them because of its influence, and ask them has the 
Association paid? If the organization of so large a number of local 
clubs, with all their attending benefits, is attributable to this Association, 
with what satisfaction may those who have labored so industriously in 
this cause contemplate the results thus far attained. If this Association 
had accomplished no more than has already been enumerated, it would 
have amply justified its right to exist. It has done more. 
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While the local club is potent in elevating the social, moral and intel- 
lectual conditions of its members, and thus indirectly conferring financial 
benefit, it could never hope to succeed in such an interference in public 
affairs as would result in a direct cash saving to the taxpayers. This the 
State Association has attempted, and it can point even now to results 
accomplished. While our constitution is broad enough to admit and ° 
justify effort in many fields, it has been the policy of this Association 
to determine, first, from which direction came the imperative demand 
for our effort and then to concentrate the power of the Association for 
the accomplishment of the desired results. Before the last annual 
meeting there was a general complaint that taxes were almost unendur- 
ably high. The protest was so vigorous and long continued that the 
executive committee of this Association decided that in no way could it 
render greater service to the people in general and farmers in particular 
than by an effort to reduce taxation. Accordingly the call for the last 
annual meeting was a suggestion that the Association should enter 
upon an inquiry as to how this result could be accomplished. The action 
of that committee was endorsed by the Association, and the work of 
the last annual meeting was devoted largely to an inquiry into the causes. 
of our burdensome tax levy. The local clubs have, during the past year, 
continued this investigation. That the lines pursued by the local clubs. 
have been parallel and their conclusions so nearly a unit, is due in a 
large measure to the efticient aid rendered the Association by our de- 
partment in the “Michigan Farmer,’ which has been so ably and fear-. 
lessly conducted by our honored ex-president. Too much praise cannot 
be bestowed upon Mr. Bird for the service he has rendered this Asso- 
ciation. As a result we are met in annual convention with clearly de- 
fined ideas concerning the specific changes which should be made in the 
conduct of public affairs, to the end that taxation may be reduced. This 
purpose of reducing taxation comes up as unfinished business and should 
have precedence in our deliberations. We shall now make public declara- 
tion of our conclusions and desires and determine the means which we: 
shall adopt to secure a compliance with our demands. 

Your executive committee has endorsed and recommend for your adop- 
tion eight succinct propositions relating to public affairs. They believe 
that the practical application of them would result in an annual saving 
to the taxpayers of more than half a million dollars. This declaration 
of principles is the outgrowth of the discussions of public matters which 
have been the prominent feature of associational and local club work. 
They are doubtless familiar to you, yet are of so great importance as to 
demand enumeration here. They are as follows: 

First, That all county officials shall be paid in full for their respective 
services by stated salaries fixed by the respective boards of supervisors, 
and that it be made a criminal offense for such officials to receive any 
fees or other perquisites in addition to their salaries. 

Further, that the fees collected in county offices be readjusted on amr 
equitable basis, and that hereafter all such fees be turned into the county 
treasury and become a part of the general fund. 

Second, That no new State institutions be established by the next 
legislature, and that there be a general weeding out of the unprofitable 
State institutions already in existence and of unbusiness-like methods of 
management wherever they exist. 
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Third, That Michigan prisons should in the aggregate be made self- 
supporting. 

Fourth, That provision be made whereby the estates of the insane, or 
those parties legally responsible for their support, shall contribute either 
in full or in part, as the circumstances shall warrant, toward the main- 
tenance of said insane when confined in the public asylums. 

Fifth, That not more than the regular one-sixth mill tax be granted to 
the university for the coming two years. 

Sixth, That no changes be made in our road laws whereby the main- 
tenance of our roads shall be made more burdensome than at present. 

Seventh, That a more economical and effective system for the collec- 
tion of taxes upon non-resident land must be devised. 

Eighth, That our tax system be so amended as to secure a more equi- 
table distribution of the burdens of taxation upon both personal prop- 
erty and real estate, and upon both corporate and private capital. 

Every thinking person admits that the accomplishment of some of 
the results therein set forth as desirable will require the best effort 
of the best intellect on the part of those who legislate, and if the progress 
seems to be slow, we should be patient so long as we are convinced that 
men of ability are honestly striving. Honesty of purpose, however, is 
not enough. We have a right to demand that those to whom we must 
look for the solution of these problems shall possess unswerving hon- 
esty and large ability. On the other hand, there are among these prin- 
ciples some which are easily to be accomplished. The simple publication 
of the facts bearing upon one of them, sustained in some instances by 
the influence of local clubs, has resulted in a direct cash saving in many 
counties aggregating more than $55,000. We may not succeed at once ip 
accomplishing all we desire, but some measure of success already crowns 
our effort. Our progress in the immediate future depends in large meas- 
ure upon how thoroughly the local clubs performed the work recom- 
mended at our last annual meeting in relation to nominations for legis- 
lative offices. At our last annual meeting the Association endorsed the 
action of the State in returning to the original plan of compiling and 
printing its own laws. Any other manner of procedure is believed to be 
contrary to the constitution. of Michigan. If the State had never de- 
parted from the consttiutional method there would have been saved, at 
a very conseryative estimate, at, least $100,000 to the treasury, while 
the amount extorted from those who were compelled to own the com- 
pilation cannot be estimated, but must have been very large. There 
will doubtless be great influence brought to bear upon the next legisla- 
ture to induce an abandonment of the wise plan now in process of execu- 
tion. The completion of the good work will require affirmative action 
by the legislature. This matter is of great importance to the taxpayer, 
for its influence extends over a series of years, affecting not only the 
treasury of the State, but the pocket of every man who buys a copy of 
our laws. The importance of this matter grows upon one when he re- 
members that ignorance of the law excuses no one. A copy of them 
should be within easy reach of every person. For some years past the 
only way to secure a copy has been to pay an exorbitant price to a cor- 
poration or firm residing outside the State. The new plan, or rather the 
constitutional plan, is for the State to compile and print its own laws 
and supply its citizens at actual cost. The importance of this matter 
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justifies the recommendation that the Association reaffirm the resolu- 
tion relating thereto which was passed at our last annual meeting. 

The avowed policy of this Association is concentration and continuity 
of effort. A most important and well matured plan is in process of 
execution. How long it will require our undivided effort cannot at pres- 
ent be determined. Nothing, therefore, could be more inappropriate 
than to detract attention from the work in which we are now engaged 
by a presentation of the possibilities which lie before us. If this address 
seems lacking in that it presents no original plans and recommendations, 
be it remembered that we have business now on hand which admits of no 
division of effort. 

When we shall have accomplished our present undertaking, we may 
properly enter other fields; not till then. The justification of reiterating 
and emphasizing the necessity of concentration is found in the history 
of all organized effort. 

With the augmentation of power there comes, inevitably, a tendency 
to rush from one line of effort to another, an inclination to attempt many 
things, ofttimes unadvisedly. This Association cannot hope to claim 
exemption from these universal tendencies. They are centrifugal forces, 
disrupting in their effect, unless neutralized by their correlatives. Usu- 
ally this correlative force is found in constitutional limitations, but our 
organization, as we have noticed, has no such limitations, hence our 
centripetal force must be found in the exercise of the most exacting con- 
servatism. And such conservatism will, we believe, be exercised; not of 
the kind that induces men to supinely accept all existing conditions, 
but of the kind that shall secure the consideration of every policy, and 
shall demand that lines of effort shall be based upon carefully established 
facts instead of. prejudice. 

The successful individual must have definiteness of purpose. Labor 
is his balance wheel, and to secure a perfect equipoise enabling him to 
control the tendency to outbursts of natural inclination and passion. 
that labor must be continuous end free from mutability. So if history 
is to enroll our Association among the few successful philanthropic 
organizations, it must have a definite purpose; and continuity and immu- 
tability of effort must be its distinguishing features. I used the word 
“philanthropic” adyisedly. True, this is the organization of a class, but 
the good which we seck is not of limited application. Not one declared 
purpose of this Association but would, if accomplished, inure to the 
benetit of every patriotic citizen of Michigan; and those only are object- 
ing who are now, or who hope to be, the recipients of an unjust bounty. 
It is the absence of selfishness. the broad benevolence of our purposes. 
which entitles us to use the word “philanthropic” and has won the appro- 
bation of the public. We may well be proud that the good citizens every- 
where, residents and non-residents of Michigan, all who understand our 
purposes, are anxious for the success of our Association. These con- 
siderations must impress every delegate with the responsibility of his 
position. The immediate future of this Association is absolutely in your 
hands, and all its future depends largely upon the action of this con- 
vention. Let us avoid extravagance of expression. If any delegate 
is harboring feelings other then those of broadest charity and benevolence 
for all mankind, let him keep them safely confined in his own breast. We 
must keep clear of entanglement of all questions which have become 
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partisan; we have to do with measures and with individuals, not parties. 
Should there be a disposition to dwaef this Association by committing it 
to the advocacy of measures which will be of benefit to the farmers alone, 
let it be remembered that selfishness is alike destructive of all that is 
best in the individual or the organization; that classism is of all evils 
most to be avoided, because it is unjust and because its most baneful 
influence is felt by those whom it purports to benefit. As in the past, 
so in the future, let us have none of it. Any other policy will surely 
alienate the sympathy which we now so richly enjoy. 

The most critical period of the life of the individual is when he first 
becomes conscious of his power. As an association, we stand in that 
position today, and if we escape error and possible disaster, our motion 
must be regulated by the balance wheel of conservatism. If our work has 
thus far been largely experimental, it will be no less so in the future. 
In vain shall we look to the past for analogies to guide us, for in the 
rapid evolution of today past conditions, in ensemble, find no repetition. 

The charge of having exceeded his authority in some matters may be 
truthfully brought against your presiding officer. His only justification 
is the fact that the results of such transgressions have been of undeniable 
benefit to the Association. 

The difficulties attendant upon the present position of the Association 
are most fully appreciated by those who are giving most thought and are 
contributing most of time and energy for its success. 

Our last annual meeting demonstrated the fact that this Association 
can harmoniously discuss questions of such nature as are likely to come 
before us for determination at this meeting. Your resolutions are but 
the expressions of your desires; much more important are the plans 
you make for the purpose of securing a compliance with those requests. 

In the discharge of the duties which devolve upon the presiding officer, 
T shall doubtless receive the hearty co-operation in all efforts to main- 
tain that temperance of discussion and courteous observance of indi- 
vidual rights which should characterize our deliberations. An abiding 
faith in the wisdom, earnestness and good sense of the delegates here 
assembled begets a confidence that in your final conclusions there will 
be found no evidence of that unseemly radicalism which is a hindrance 
rather than an aid to the equitable adjustment of affairs. 


Mr. Woodbury of the Union Farmers’ Club and Mr. Smith of the Grass 
Lake Club led in the discussion of the president’s address. 

Robert Gibbons of Detroit addressed the Association on “Effective 
Work with the Legislature.’ He urged the Association to concentrate 
their efforts on their work. Present only measures of merit, place the 
bills in the hands of reliable men and appoint men suitable to present 
the measures to the legislative committees. To go slow but sure, and 
thereby accomplish what they set out to do. He thought the legislature 

was oftentimes abused without cause, and told the Association “nothing 
could be gained by smiting the hand they expected to assist them. Legis- 
lative bodies were only human. He scored the newspapers for unjust 
and unwarranted assaults on legislative bodies and said their reports too 
often brought down the wrath of the people on the members of the legis- 
lature, when if their work and the facts were properly set forth the re- 
sults would be different. 
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A lively discussion followed this paper. Delegate Wixom said the 
farmers themselves are lar gely to blame because they do not receive more 
at the hands of the legislature. Their work should first be done at the 
primaries. No class of people could expect that their interests could be 
well guarded unless men were selected for that purpose. Wherever eyil 
existed, there was a remedy that united action would bring about. 

Mr. Lockwood of Monroe said the reason more farmers were not in 
the legislature was because they could not stand the expense. He 
averred it cost all a man got out of it to spend a winter in the legislature, 
to say nothing of the $500 or $600 it cost to make the canvass. 

Another delegate said he thought the Association should guard against 
selfishness. The members should remember that they are citizens of 
the State, that it was a large commonwealth of varied interests. The 
Association should know its own mind before it urged any measures 
upon the legislature. When the members know what the farmers really 
wanted, and were united on, they would be glad to comply with any 
reasonable request. 

Mrs. R. F. Johnston of Detroit read a paper on “Woman’s Influence in 
Farmers’ Organizations.” She said in part, “There are many good rea- 
sons why women should share in the work, the responsibilities and the 
benefits of the club, and I have yet to hear a valid reason assigned why 
they should not. One of the best reasons for their presence is that the 
farmer’s family—a little isolated commune, the one and only syndicate 
of which the farmer is the head—cannot afford to disintegrate socially. 
In the cities, husbands and wives go and come independent of each other. 
But on the farms, the social pleasures must, by the circumstances and 
conditions of farm life, be such as both can enjoy, for they must be 
shared together. 

Perhaps woman’s direct influence is not as great as that she exer- 
cises unconsciously; indeed, we know that it is often true that the power 
of personality is stronger, though much less in evidence, than the force 
of advice and precept through direct speech. 

It seems to me that woman’s influence in farmers’ organizations is 
not so very different after all from her influence in the farmer’s family. 
Just as she can create a cheerful, refined, elevating atmosphere in the 
home, so she can engender these qualities in the club. Her presence 
tends to make discussions moderate in tone and temperate in expression, 
and in those discussions she can lift her voice for truth and purity and 
right. 

It is my firm belief, that thongh there is no doubt woman’s influence 
in farmers’ organizations is both valuable and beneficient, the real gist 
of the question runs the other way. The influence of the organizations 
upon woman is greater than woman’s influence in the organization. I 
repeat, I believe woman needs the club more than the cla needs her. 

It does us all good to meet and mingle with our kind. To do so helps 
to establish a bond of human sympathy between individuals and makes 
the brotherhood of man something more than empty words. It breaks 
the monotony and enliyens the isolation of farm life. 

Many of you know that I do not believe in public life for women, but 
I do regard it as every woman’s duty to be interested in, and ‘to the 
extent of her opportunities, be conversant with our great national ques- 
tions. We shall never have social or moral purity until women know 
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more about public affairs. How can indifferent mothers bring up patri- 
otic sons? Love of country is no masculine virtue. It belongs to men 
and women alike. The women of 1776, the women of 1861, were per- 
meated with loyalty to country. Verhaps were some issue involving 
some great personal sacrifice before them, the women of 1896 would 
prove as patriotic and as loyal as the dames of the revolution and the 
civil war. But our country needs not the spasmodic exercise of patri- 
etic devotion, but the steady and abiding interest of our mothers on the 
events and issues that are making the history of today. For it is a 
history-making epoch, as those will realize who live to look back upon 
it through the perspective of the next decade. Therefore, I say, women 
need: these organizations, that they may hear about and help discuss 
these crucial topics of public welfare in which all men are, and all 
women ought to be, interested.” 

At the session on Tuesday morning Professor Thompson of the Uni- 
versity of Michigan addressed the Association in defence of the Uni- 
versity. Prof. Thompson urged that the Farmers’ Club endorse special 
appropriations. Education in the professions, he urged, was a public 
need. In this respect, the State University was performing a work 
that no other institution did, a work necessary to the continued growth 
and development of the State in art, science and civilization. The per- 
sonal interest of the farmers in the University, he said, was greater 
than that of any other class. Over forty per cent of the University 
students were children of farmers. The agricultural class was the great 
feeder of all the professions. Furthermore, the farmer had a peculiar 
interest in the welfare of the University. The farmer’s educational 
facilities were the district school, and he was far more dependent upon 
the University for higher education than any other class of citizens. 

The discussion of this paper was led by A. C. Bird of Highland, ex- 
president of the Association. He stated that he was a warm friend of 
the institution and fully appreciated the great work it is doing. The 
main question for the Association to consider was whether or not it 
could afford to recommend any appropriation in the face of the present 
condition of the farmer. He charged that there was a tacit agreement 
last session that if the legislature voted the one-sixth mill tax, the 
University would ask for no special appropriations for several years to 
come. 

The fifth clause of the declaration of principles was then taken up and 
adopted by a unanimous vote, as follows: That not more than the 
regular one-sixth mill tax be granted the University for the coming two 
years. 

On invitation of the Association, C. V. Deland, State Statistician, 
gave a short address on the subject of taxation. 

The future of the Farmers’ Club movement was presented by A. C. 
Lird, who predicted a steady, continuous growth for the movement. 

The relation of the State Association to the “Michigan Farmer” was 
then discussed, the general expression being that the future work of 
the Association must be largely done through the “Farmer.” 

Tuesday afternoon the committee on constitution and by-laws re- 
ported the following amendments: 

Constitution, Article IV. Changing the date of meeting to the second 
Tuesday in December. 
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Article V. Allowing all officers to be re-elected by a two-thirds vote. 

Article VI. Extending the privilege of membership to any club with- 
out the State, all membership requiring the payment of a fee of one 
dollar, which should entitle to membership until the following annual 
meeting. 

By-laws: Changes recommended to require delegates to present cre- 
dentiais before being regularly seated. 

The recommendations of the committee were adopted with the excep- 
tion of the one relating to Article V of the Constitution. 

The report of the committee on general resolutions was next con- 
sidered. The committee had reported favorably upon the following: 

Resolved, That it is the opinion of the Association that much good 
may be done by the various local clubs securing copies of the proceedings 
of the various boards of supervisors of the State, and discussing them 
fully with a view to acquainting themselves with the business of the 
counties. 

Resolved, That in consideration of the increasing numbers of farmers’ 
clubs and of the importance of the work to be done, the State Association 
recommends some form of county organization. 

Resolved, That the State Association recommend the establishment of 
a department in the “Michigan Farmer” similar to that devoted to the 
State Association, for the recommendation and discussion of such ques- 
tions as are of interest to the ladies of the clubs. 

These resolutions were adopted by the convention, and also another 
offered subsequently endorsing the traveling library system. 

As was thoroughly realized from the beginning, the great interests 
of the convention centralized in the consideration of the report of the 
committee on resolutions pertaining to legislation. Through the chair- 
man, J. T. Daniells, this committee had reported in substance as fol- 
lows: That they thoroughly approved of the entire eight principles 
recommended by the executive committee, but that in order that the 
work of the Association might be more effective, they recommended 
that the first, fifth, sixth and eighth be adopted by the convention. 


DECLARATIONS OF PRINCIPLES. 


First, That all county officials be paid in full for their respective 
services by stated salaries fixed by the respective boards of supervisors; 
and that it be made a criminal offense for such officials to receive any 
fees or other perquisites in addition to their salaries. Further, that the 
fees collected in county offices be readjusted on an equitable basis, and 
that hereafter all such fees be turned into the county treasury and 
become a part of the general fund. 

Second, That no new State institutions be established by the next legis- 
lature, and that there be a general weeding out of the unprofitable State 
institutions already in existence, and of unbusiness-like methods of man- 
agement wherever they exist. 

Third, That Michigan prisons should, in the aggregate, be made self- 
supporting. 

Fourth, That no more than the regular one-sixth mill tax be granted 
to the University for the coming two years. 
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Fifth, That no change be made in our road laws whereby the main- 
tenance of our roads shall be made more burdensome than at present, or 
that will dispossess the farming community of their management. 

Sixth, That a more economical and effective system of collecting taxes 
upon non-resident land must be devised. 

Seventh, That our tax system be so amended as to secure a more 
equitable distribution of the burdens of taxation upon both personal 
‘property and real estate, and upon both corporate and private capital. 

Eighth, That we reaffirm the resolutions passed at our last annual 
meeting relative to the compilation of the laws of the State, which resolu- 
tions were as follows: 

Resolved, That we commend the action of the last legislature in order- 
ing a recompilation of the general laws of the State, together with cita- 
tions and notes of the decisions of the Supreme Court thereon, as a wise 
step taken in the interests of the ten thousand public officers who are 
expected to enforce and observe the laws in their official capacity, but 
who do not have the time and legal training necessary to enable them 
to search through and compare the contents of many volumes of laws 
and decisions. 

Resolved, That we also commend the action of the legislature in re- 
turning to the wise policy of the State in preparing, publishing and own- 
ing its own compilation of the general laws, in accordance with the ex- 
press terms of the constitution, as well calculated to insure correctness 
in publication and saving of expense to the public. 

Resolved, That we recommend that the next legislature, after the close 
of its own work, order the new compilation published as speedily as pos- 
sible and consistent with correctness of execution, and provide for offering 
for sale at the very lowest price possible a sufficient number of copies 
to supply every citizen who desires them with the law which he is ex- 
pected to obey and the ignorance of which is no excuse for their viola- 
tion. 

Another resolution, offered by Hon. Patrick Hankerd, was afterwards 
adopted, asking the legislature to enact a law in the interest of economy 
in court procedure, providing that in civil cases a jury shall consist of 
six instead of twelve members. 

A formal invitation from the State Grange, which was then in session 
at the other end of the Capitol, to meet with them in joint session in 
the evening, was at this point accepted and arrangements made to at- 
tend the meeting in a body. 

The election of officers for the ensuing year resulted as follows: Presi- 
dent, J. D. Daniells of Union Home; vice president, Patrick Hankerd 
of Henrietta; secretary and treasurer, F. D. Wells of Rochester; directors 
for three years, F. Whelan, North Newberg, A. L. Landon, Springport, 
and as director to fill the vacancy caused by the resignation of J. T. 
Daniells on his election to the presidency, L. H. Ives of Mason was 
elected. 

President Kimmis then announced as the legislative committe for the 
coming year, H. D. Platt of Ypsilanti, Robert Gibbons of Detroit, A. C. 
Bird of Highland, F. C. Ruggles of Milford, and A. I. Barber of Mason. 

Adjourned. 


MISCELLANEOUS ARTICLES. 


CO-OPERATION IN FRUIT SELLING. 


BY HON. R. D. GRAHAM. 


The Grand Rapids Fruitgrowers Association was organized about 
three years ago. There had long been felt the need for some united 
action on the part of the fruitgrowers of this vicinity for the purpose, 
chiefly, of advertising our fruit, and with no very definite idea of what 
we could do or, indeed, of what we wanted to do, a meeting was called 
and largely attended by the farmers and fruitgrowers, and out of that, 
although I believe it was in the following year our organization sprung. 
Of course there were nearly as many ideas as there were men present. 
Some advocated a strong legal organization, incorporating under the 
laws of the State; but this step was too radical for the conservative 
element, and we finally agreed upon our present plan, leaving every 
member perfectly free to do as he sees fit with his fruit, both as to 
packing and selling; in fact the association has no control whatever 
over any member or his product, it only acts as a moral support. First, 
every member is required to give in an estimate of his probable crop, the 
quality, time of ripening, etc. With this data the secretary of the asso- 
ciation, after having procured from the railroad and express companies 
a complete list of freight and express rates to cities where we are likely 
to ship, with probable time in transit of fruit, gets out a circular setting 
forth these facts with such inducements and embelishments as may 
seem proper, mailing them to a large number of dealers all over the 
country, advising them to come to our market and purchase fruit direct 
from the grower. During the fruit season we have maintained a central 
office of sufficient dimensions to allow outside buyers an opportunity 
to store (temporarily) and pack their fruit. We have also at such place 
kept for sale fruit packages and covers, with every convenience for 
packing. By this means only have we been able to induce outside buy- 
ers to purchase direct from the grower, which is a matter of great im- 
portance. I said the association was a moral support. By this I mean, 
for instance, if the market is dull and buyers are bearing, reporting out- 
side markets flat, etc., our secretary or business manager, who is always 
to be found on the market or at his office, is supposed to have the latest 
telegraphic reports, which may not and often do not confirm the state- 
ments of buyers, and then the grower always knows that if he does not 
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sell or, to use a common expression, “gets stuck” with his load, he can 
always ship on his own account with good prospects of winning. He 
has a place to go, with facilities for packing, etc. We have also used our 
association as a purchasing agent with good results, but this is in my 
opinion of very minor importance compared with the benefits secured by 
united action regarding railroad rates, time and facilities. I am also 
confident that our system of bringing the buyer direct to our market 
is the proper way to handle fruit. It does away with overcrowding and 
consequent. glutting; each buyer takes what he thinks his house can 
handle profitably and of such grade or quality as best suits his particular 
trade, and in this respect alone there is a great difference. Some towns, 
even large ones, have never yet been known to give satisfactory prices 
for fine selected fruit, but will take a very large amount of common 
stock at fair prices, while others will take little or nothing but the best; 
and with buyers on the ground who know the wants of their trade, the 
very best results are obtained. I am forced to say, however, that our 
society has not given entire satisfaction. The growers as a class have 
not given it the hearty support which it merits, many of them saying, “O, 
I get just the same benefit as though I belonged and paid my dollar a 
year;” and they do, but this is not encouraging for those who do pay 
or those who are putting in their time and energy free of charge. Our 
association has already done us much good and our work is just begun. 
I have faith to believe that it will eventually receive the support of all 
the intelligent growers in this vicinity. 
Grand Rapids, Dec. 16, 1896. 


FARMING IN MENOMINEE COUNTY, MICHIGAN. 


PREPARED BY MAGNUS NELSON, MENOMINEE, MICHIGAN. 


In Menominee county we have nearly all kinds of soil. Along the 
west shore of Green Bay, and for perhaps a mile and a half back from 
the water, the soil is generally sandy, with a surface soil of black loam 
from 2 to 4 inches deep. Farther back from the lake the soil is mostly 
clay with a good hardpan sub-soil; here is also a good mixture of loam. 
The land originally was nearly all covered with timber. On what we 
call the “high lands” we have still maple, elm and basswood. In my 
judgment, this kind of land composes about one-third of the county, the 
other two-thirds being what we call “cedar swamps.” There is also a 
slight mixture of tamarack, hemlock, white pine, balsam and spruce. 
During the great fire of 1871 a large portion of the county was burned 
ever, and the lands not now cleared are covered with birch, popple, and a 
few soft maples. 

So far as I know, the first settlement in the county was at a place 
ealled Bench Creek, located about seven miles north of the city of Me- 
nominee, and settled about 55 years ago. The people are mostly Ger- 
mans, and their principal reliance is on potatoes and hay. Some of the 
younger people are now getting into control and are going into stock 
raising and dairying. There will soon be a butter factory in this section. 
Perhaps the most important farm community in this county is Stephen- 
son, a little village about 20 miles north of the city of Menominee, which 
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was settled some 23 years ago. The farmers are largely younger people, 
quite largely foreigners from several nationalities; they started poor, 
but are fairly educated, and most of them now have nice farms. Up 
to this time most of these farmers have had timber to sell, and have 
relied on this for ready money, but the timber is getting scarce and, 
more especially since we have had our Farmers’ Institutes, dairying 
is being quite largely introduced. A butter factory recently started 
paid the first summer for the cream 80 cents per hundred pounds of 
milk and the skimmed milk returned. 

The county is quite rapidly settling up, and very few sections but 
contain farmers. We have some large’ farms, sever al having over 1,000 
acres each under the plow. Still I think that not over 5 per cent of 
our available land is under cultivation, and, as a matter of fact, these 
lands are really our poorest. At one time the so called “high lands” 
were considered the best. I think this was largely due to the fact that 
the burning deposited large amounts of ashes, which enabled the new 
ground to produce exceedingly good crops. There is no question in my 
mind but what our cedar swamps are our best land. Of course there is 
great difficulty and expense in clearing these lands, but when once got 
under cultivation their fertility is almost inexhaustible. However, the 
art of clearing such land is not understood by most of our people. The 
general practice is to burn the land when it is very dry, thus getting 
what is termed “a good burn,” but in doing this the splendid deposit of 
surface soil, consisting of partly decayed vegetable matter, is burned 
off. The better way is to wait for a good rain, after the land is once 
ready to burn, and when the brush is dry but the water still standing 
in the hollows, set the fire. But it will not get “a good burn,” and it 
will generally cost $5 to $10 per acre to do the second burning ; butt 
believe that if we can save from three to six inches of this top soil, 
amounting to several hundred loads per acre, we can well afford to put 
in the extra expense. Our swamp lands have mostly a clay sub-soil, or 
gravelly mixture, with a deposit of muck from six inches to three feet 
deep. 

There is another difficulty in getting these swamp lands cleared, and 
that is in the present drain law. I think we ought to have an amend- 
ment that will give us the right, under proper restrictions, to drain 
through our neighbor’s land to a natural outlet.. They have such a law 
in Sweden which goes even farther, for after the drain is made through 
the neighbor’s land he has to keep it in repair, under penalty for dam- 
ages resulting from his neglect. Perhaps if we sent more farmers to 
the legislature we would have some of these things remedied. 

Perhaps it may interest some of your readers to know something about 
my own work, not because I wish to boast of what I have done, but to 
show that any man with the right kind of energy can make a ood suc- 
cess of farming in this county. I came from. a good farming country in 
Sweden; in fact, I was sure that anything I did not know about farming 
was not worth knowing. After arriving in this country, for six years I 
worked in the mills, saving my money, and thus bought the land that 1 
now farm. My first three years of farming were a failure so far as money 
making was concerned, but I got in the habit of reading agricultural 
papers and, together with my unsuccessful experiences, made up my 
mind that I did not know everything about farming. Ever since this I 
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have been willing to learn, and have found farm papers my best friends. 
I have found it essential to keep books, so as to know what crops paid 
me and what did not. 

After 20 odd years of farming, I have now a dairy of 40 cows. Eleven 
years ago these cows averaged 4,500 pounds of milk per year; last year 
my herd gave an average of 6,800 pounds of milk per cow, including 
heifers. If I live eleven years more I expect to have them up to 9,000 
or 10,000 pounds. I have 80 acres of land cleared, on which are 1,000 
fruit trees and a garden containing 10 acres; 5 acres are occupied with 
17 buildings and a yard; I grow 5 acres of strawberries and 3 acres of 
potatoes; this, with the roads, makes 26 acres, leaving me 54 acres for 
growing fodder crops. Since building my three silos I have raised on 
these 54 acres all the coarse fodder that I need for 51 head of cattle and 
6 horses. I have no better land than the average in Menominee county; 
have worked hard, and have tried to benefit by the experience of others, 
as well as my own. 

There is one thing more that I want to speak about, because so many 
farmers neglect it, and that is keeping accurate accounts. Most farmers 
that I know work on one year after another, keeping no account of what 
it has cost them to run their farms, and consequently they cannot tell 
which crops pay them. I have a separate account for each field, and 
when I find that one crop doesn’t pay I raise something else. I charge 
the value of my labor to the farm and interest on my capital invested, 
and credit all improvements. I also have separate accounts for the 
dairy and for the farm. All fodder taken from the farm is charged, at 
market price, to the dairy and credited to the farm. During the past 
four years I have reduced over one-sixth the cost of keeping each cow. 
I find that farming pays, but am sure that it means just as much hard 
work and business skill as it does to succeed in anything else. 


STATE HORTICULTURAL SOCIETY. 


_ The twenty-sixth annual meeting of the State Horticultural Society 
was held in the Kent county court house, Grand Rapids, Tuesday, 
Wednesday, and Thursday, December 1, 2, and 3, beginning the morning 
of the first. It was held in conjunction with the West Michigan Fruit- 
growers’ Society, the G. R. V. Horticultural Society, the Grand Rapids 
Fruitgrowers’ Association, and the Grand Rapids Florists’ Club. 

The program, except a few additions, embraced the following papers 
from the eminent specialists and leading growers named. 

“Relative Hardiness of the Fruit Buds of Peaches and Plums,” and 
“Remarks upon the Pollination of Fruits,’ Prof. John Craig of the 
Canadian experimental farm at Ottawa. 

“The Future of Peach Growing in the United States,” J. H. Hale of 
Connecticut. 

“Recent work Among our Insect Enemies,” Prof. M. V. Slingerland, 
entomologist at Cornell University. 

“Education of Horticulturists,” Prof. L. R. Taft of Michigan Agri- 
cultural College. 

64 
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“Cultural Requisites for Best Development of some of our Garden 
Vegetables,” Prof. W. W. Tracy of Detroit. 

“Some Florists’ Problems,’ Thomas Gunson, florist at Michigan Agri- 
cultural College. 

“Object and Limitations of Pruning,” R. M. Kellogg of Three Rivers. 

“Observations and Experience in the Orchards the Past Summer,” J. 
J. Gee of Whitehall. 

“Fruit-Growing up to Date,” W. W. Rork of Agnew. 

“Celery-Growing for the Amateur,” Edwin H. Starr of Royal Oak. 

“Present and Future of Apple Culture,” R. H. Sherwood of Watervliet 
and 8S. Bb. Smith of Grand Rapids. 

President Morrill presented his system of pruning peach trees, the 
same being illustrated by means of the stereopticon, the pictures being 
from photographs of Mr. Morrill’s trees. 

The same instrument was used for the illustration of the addresses of 
Profs. Slingerland and Craig. 

The subject of “Fruit Distribution” was treated by Mr. G. W. Barnett 
of Chicago. 

An address of welcome was made by Hon. Chas. W. Garfield, whose 
remarks partook largely of a retrospective character, treating of the men 
and measures which have conduced to the society’s success. 

Besides the subjects represented by the papers, many other questions 
of interest and practical value were brought up by questions. 

In order to encourage the exhibit of fruits, flowers and vegetables, the 
following prizes were offered: 

For a collection of the best grown and most valuable fruits, of the 
various classes and varieties, strictly for market, special adaptation to 
such purpose to rule. Premiums—First, $5; second, $3; third, $2. 

For a collection of the best grown and most desirable fruits of the 
various classes and varieties, adapted strictly to dessert and culinary 
uses, quality to rule. Premiums—First, $5; second, $3; third, $2. 

For the most complete, best grown, and neatly arranged collection of 
kitchen and table garden vegetables, including potatoes; quality, adap- 
tation to the purpose, and tasteful arrangement to rule. Premiums— 
First, $5; second, $3; third, $2. 

For the most complete, well grown, and tastefully displayed collection 
of ornamental plants and cut flowers. Premiums—First, $5; second, $3; 
third, $2. 

For the largest and best display of chrysanthemums in pots, $5; for the 
largest and best display of same as cut flowers, $3. 

For largest and best display of cut roses. First premium, $5; sec- 
ond, $3. 

For largest and best display of carnations. First premium, $3; sec- 
ond, $2. 


MICHIGAN STATE AGRICULTURAL SOCIETY. 


REPORT OF THE TRANSACTIONS OF THE SOCIETY FOR 
THE YEAR 1896, AND PROCEEDINGS OF-THE WINTER 
MEETING OF THE EXECUTIVE COMMITTEE, 
JANUARY, 1897. 


OFFICERS FOR 1896. 


PRESIDENT—WILLIAN BALL. Hamburg. 

VICE PRESIDENT—I. H. BUTTERFIELD, Lansing. 
TREASURER—C. W. YOUNG, Paw Paw. 
SECRETARY—HENRY S. FRALICK, Grand Rapids. 


EXECUTIVE COMMITTEE. 


TERM ENDING JAN’y, 1897. 


ED CGRP VE THIDEID AT) ce, 5 507. scm ene te ete Mee ead Stal oatare Bay City, Bay County. 

Los MINS as 11500 ne eee Ionia, Ionia County. 

Eee mer aU gE Sy So cog a wah aha Shelve PISS oo wre Ais ee wm ate’ Battle Creek, Calhoun County. 

DG Ne LEY ASS 1S RR Byron, Shiawassee County. 

AT Pd ok OLORSH VATED. SPA ee ae PNR OnE Res (een 3 Mendon, St. Joseph County. 

NESE INDI EES ONG ee ego ass Soph siela sian hus oe Seto Midland, Midland County. 

CE PR OCIAW OO test Te patito eee eer Washington, Macomb County. 

Wier eae OY DEIN rari rey ap snake Ae tayo sa sichamanaahe oka Delhi Mills, Washtenaw County. 

AB Vm OO EINER NR eh caine a he ole ae cath oye c) ain ico aus Detroit, Wayne County. 

EES DY Geb PEM e meen cco toate sony a ey vee am ee Tecumseh, Lenawee County. 
TERM ENDING JAN’Y, 1898. 
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FRIAS NUASYININE Dey ent eee rn eS his nee Jackson, Jackson County. 

ie ie, VEC) oats eg ce ees wat oe Olivet, Eaton County. 
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EX-PRESIDENTS. 
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STANDING COMMITTEES AND EXECUTIVE SUPERINTENDENTS. 


BUSINESS COMMITTEE. 


HH. HINDS; 


EUGENE FIFIELD, H. S. FRALICK. 


TRANSPORTATION COMMITTEE. 
EUGENE FIFIELD, H. H. HINDS, SECRETARY. 


RECEPTION COMMITTEE. 
A. O. HYDE, WM. CHAMBERLAIN. 


FINANCE COMMITTEE. 


W. P. CUSTARD, 


M. P. ANDERSON, 


H. R. DEWRY. 


PREMIUM LIST COMMITTEE. 


HUGENE FIFIELD, L. W. 


BARNES, F. L. REED, JOHN LESSITER, C. E. LOCKWOOD, 
KF. MAYNARD, R. 


D. GRAHAM. 


COMMITTEE ON RULES. 


W. 


. BOYDEN, E. W. HARDY, M. P. ANDERSON. 


PROGRAM COMMITTEE. 
C. W. YOUNG, W. E. BOYDEN, AND SECRETARY. 


PRINTING AND ADVERTISING COMMITTEE. 
I. H. BUTTERFIELD, EUGENE FIFIELD, H. H. HINDS. 


GENERAL SUPERINTENDENT. 
H. H. HINDs. 


CHIEF MARSHAL. 
EUGENE FIFIELD. 


EXECUTIVE COMMITTEE. 


Cattle—W. E. Boyden. 

Horses, Toadsters, Classes 12-16 and Speed 
Classes—Eugene Fifield. 

Horses, Draft and Ponies, Classes 16-23— 
C. E. Lockwood. 

Sheep—John Lessiter. 

Swine—L. W. Barnes. 

Poultry—E. W. Hardy. 

Dairy, Bees and Honey—M. J. Gard. 

Farm and Garden Products—F. L. Reed 

Manufactured Goods, Music and Art—M. 
P, Anderson. 


Vehicles—H. R. Dewey 

Needle Work and Childrens’ Work—H. D. 
Cutting. 

Miscellaneous and Special Exhibits, except 
special on fruits—Frank Maynard. 

Horticulture—R. D. Graham. 

Gates—F.. H. Latta. 

Police—N. J. Kelsey. 

Forage—W. E. Boyden. 


~ Machinery—F. E. Skeels. 


Agricultural Implements—W. P. Custard. 
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REPORT OF THE JUDGES OF ELECTION FOR THE OFFICERS OF 
THE ASSOCIATION, HELD ON FAIR GROUNDS AT GRAND RAPIDS. 


THURSDAY, SEPTEMBER 10, 1896. 


Geo. W. Stewart, Grand Blanc; A. A. Wood, Saline; and E. N. Ball, 
Hamburg, duly appointed judges of election for the officers of the State 
Agricultural Society, held on the fair grounds at Grand Rapids, Thurs- 
day, September 10, 1896, do submit the following report. 

Total number of ballots cast, 30, with the following result: 


ORME ESOL rit —— WIL Lnssran) eas Oe Re Se re a a phone Ud Sh sy ee epson 30 
Wieer Eresident—Dsrei. Illi erie laiearerty ries cans tote betta one Acie eee ae 30 
Cea Sh rel — Ot Vin OULOD:: «J cia worse beta oia raters adore ets ty meee a caus icra cabs | ees 50 
eS CEL GLAM — EIS. MHEG, 2.5 2 cid or eeaeporeken ete ate cratic aucnt isevatere. fe aia forevelaye: A ck eee 30 


FOR MEMBERS OF EXECUTIVE COMMITTEE. 


Term ending January, 1899. 


LDCS EA UNAS Ko Ese ay ae each ere ceric ota ache 8S Coo ERR ea DS choice: Ree eb iis petits Buns ee 30 
10, (Grd oo vaakstet 0Ve (Se eters pee ee ier Ieee Gees Foca OLS Cane EAE etn 0 DORE eno eae SRB 30 
Tits TE), IES es ee INS ele eee OP SERN ers, EO OA 8 Se AY oh nate 30 
ak. TEE. VAS ILCs ee Oa ML Bra ae cee Roa Lr Cn Bama aM eT. Ps AS AR Sob ake ia J 30 
INCPRENW VEN Ss ATSTVS atey sce Fey hen Ry ores BER Stich RRL SP ANTS 5 bes Seal Sythiec sO Sey a, Cee ce 30 
WiVin LE, “(GHISTIG6 (Sia e eA PE MES LEONE Adm fb 8 Me SES RS oe the ENE oe a pS Le 30 
EAP IE) SONA UetATE STS. Sea Pateoe os StS te su arees ay cence renalen e Siet earls Gor si(ere. nic) o15 Saekeger MCR Rete eee een ates 50 
Wa Las]: sh IGG EF ES (0 0 Se ie PO eit oe RP a veer OBA coi cele IIL Pate Aor BA 30 
Blo 18, TPO SLEA (CYC Va eae eee nn ce Ma tee Aaa Oey WO eR AAU se Sil Oe a HM) i ae NN tb cart 4 30 
Wig 1B: TeYon nO Leva eet eure sicsiet nie coh ae ets ci HIG Aine EL aR SERA ELAS bud Cin c.ntelc puna aecithe Beier eae 30 


PROCEEDINGS OF EXECUTIVE COMMITTEE, ANNUAL WINTER MEET-- 
ING, 1896. 


The annual meeting of the committee was called as provided in 
the constitution, to meet at the Hudson House, Lansing, Monday evening, 
January 11, 1897, at 8:00 p. m. 

There were present, Wm. Ball, H. H. Hinds, Eugene Fifield, C. W. 
Young and I. H. Butterfield. A quorum not being present, on motion the 
meeting was adjourned to Wednesday evening, February 24, 1897, at 
8:00 p. m., at the same place. 


WEDNESDAY Evenine, Fresruary 24, 1897. 


The committee met as per adjournment noted above at the Hudson 
House, Lansing, at 8:00 p. m. Meeting called to order by the president. 

There were present the following members: Messrs. Barnes, Boyden, 
Butterfield, Cutting, Chamberlain, Dewey, Fifield, Graham, Gard, Hyde, 
Hinds, Hardy, Kelsey, Lockwood, Latta, Lessiter, Reed, Skeels, Young. 

On motion of Mr. Lockwood, the regular order of business was de- 
ferred to listen to a committee from Detroit. Pending the appearance 
of the committee, Mr. G. A. Watkins of Detroit addressed the committee 
in advocacy of increased premiums for Shetland ponies. On motion, 
the matter was referred to committee on premium list. 
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The committee from Detroit, consisting of Messrs. Zenner, Swartz, 
Carr, Traver, Carmichael, and Gibbons, presented a proposition for 
holding the fair at Detroit for the next two years, followed by remarks 
by the various members explanatory of the proposition submitted. It 
was moved by Mr. Zenner that the matter be considered in committee 
of the whole. Mr. Hinds moved as an amendment that a committee be 
appointed to confer with Detroit committee. 

On motion of Mr. Boyden, the motion and amendment were laid on the 
table. 

On motion of Mr. Graham, a committee of five was appointed to con- 
sider the matter of holding the next fair. 

On motion, adjourned to meet at 9:00 a. m. Thursday. 


THurspDay, Frpruary 25, 1897, 9:00 A. M. 


Committee called to order by the president. Roll called, quorum 
present. 

The secretary presented his report, which was accepted and referred 
to the finance committee. Report was as follows: 


To the President and Executive Committee of the Michigan State Agri- 
cultural Society: 
Gentlemen—I respectfully submit the following report from the secre-' 
tary’s office for the year 1896: 


Receipts by Secretary, 1896. 


Gashstrom jel Steiner, SUSPENSIONS 1SObremeccs «see eee sce lcie ciene see $31 50 
Cashstromememberships SOL sixes eu cccspceeus ter etemeveh alae aie ie: as caucies at ae eae eee 473 00 
OAS HEE OTHE SAMO OTC cots uae Bie rene Ae pe CRON TERRI ae oe clin ccc hers Rte eee 182 50 
Gasheirommentries, ‘trotting TAGESa2 ics cos oc ese een een 1,615 00 

ANOLE <a 5 Aenea EREE Ore Reiy Pattie to roid cl nal eRe Cairo bobo cian $2,302 00 
PaidoGe Wer Young cash ‘as, Per WECCUPUS ie weiss i 2 12-0 e's, «6 aber steele ieee haere 2,302 00 


The treasurer presented his report, which was accepted and referred to 
the finance committee. Report was as follows: 


To the President and Members of the Executive Committee of the Michi- 
gan State Agricultural Society: 
Gentlemen—I herewith submit the following as my report as treasurer 
for the year 1896: 


Cash on wand Mebruary 4. 1S96 5.2 eee cies ae cs orien: $204 26 
General admissions: - ac... 5... Po. Sais Hid cin RUS CIDE meres 11,027 25 
COR es OVO busi HNOVD Ly era Yo dorhca a eee ee MAI ENR 5.0) orca ang clercha ela iaone cite bie 1,147 50 
CCL ELAS a rae aie foros Pacts fd.o.0 25.15 sce aa eR eae chic ab nian sinter .2,302 00 
PPTIVILE SES eeepc eevee a lacie isis is eps, eats el ere ene tele teromnaleeee ce mies 1,714 60 
SCE CE Niele stirs ci siete oe ele ia lel alee, a i baal dark .c fauatonaretiehal amar jal ekate aeees denen 1,355 00 
TPROMICR I SAR let a ete erate ils 5 Sie alee Sey SNe BAGELS OP ECC eke 5 60 
SIENA cee Shas 3 Tas Ay BG ORE RCS ere G Sie aac eo wee ae 5 os 29 00 
Me ONS TLDS eee rarcie ke Creu tere oc soso vo orc,» Sues saMere Poe eee eee Papers 20 00 
NUT CSRS etre tae: RUA isis bois be een ee BAe eh see Matas eet ok fe 5 00 
D0) hha RAEN A a GOI Diciotdy ont id eA O eae RATA A, Subhots Mad ira.o eae 1,005 51 
Board Of trad cep. eee oes Belson ee eee 1,905 48 
HOLME ISECKE LAT py hyve ste watts) ess sia Bre ISS @ ER oe eee 244 72 
BUSINESS FCOMMI£CCO KE oe ee ais oke corel ay ecseclsshe so oiste MERIAL aie 531 65 
Melunded PL SMUUMTG eis csi cere ek eee ease ee ee oe eae eee 21 80 


$21,519 37 
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DISBURSEMENTS. 
FPUSIMNESSTONGELS A MSO Orie ve se roel crs velegeh svete y ened fale fovred Siaisehesesetelra) ot = $12,569 09 
reryermaliouan COVolsesyy INSe Gas ow cdeoomeEdoodomnosecoloeus nae boa 7,996 25 
OTASES MLOBMAC VATS 5 paler felon ore, s tasfoner ebay a ociiey olclfevel(s fa Surss'a aitelisl Sue 771 85 


“ORIGIN Gia) InannGl INA arena 22s A CaEme emia ome peoase ocoodo od 182 18 
——_—— $21,519 37 
Respectfully submitted, 
C. W. YOUNG, 
Treasurer. 


The business committee preseuted the following report, which was re- 
ferred to the finance committee: 


Business Committee. 
No of 


order. 

Keb: 13 301 John Lessiter, personal expenses................ $12 00 
Teale ssi tt is EbInds. Mersond expenses as: leh geeecne 100 OL 

Miyects, 305) lo. Hi Hinds, personal expenses...) chess 90 00 
ee LS 1 Kugene Fifield, personal expenses ........ hate 20 60 

woe 4 10 Kugene Pitield, personal expenses ..-...... S020. 2 » 40 62 

Sepin .) slo Hee. Hinds, personalvexpenses: . ..-..5. . e052 81 75 
f I SiGe husene Hitields persona lexpenses\ sc... semen 45 98 
* 612 62 Eugene Fifield, personal expenses............... 45 13 

felon Ee Eunos persondlnexpensese py.jep m4 -c)taeenee 6 75 
2 a Ometiovr. Finds personallexpenses. sy. .. .a-pecee ieee 67 50 
“22, 133 Hugene Wifield, personal expenses ..............- 12 75 

Ociny 3 143) Husene Bitield, personalvexpensess../.1)-. <5 eer: 10 48 

a SOO seat sands, personae xpenSeSi tyr ter riers er 10 90 
————._ $044 56 
Directors. 

Sept- 10 24 1. H. Butterfield; personal, expenses..< .........5.05- $10 24 
‘10 tee2Gn eee. Butter field, personal expenses, postage, etc. 15 95 
“10 27 K. W. Hardy, personal expenses, postage, etc.... 3 do 
“« 11 31 N. J. Kelsey, personal expenses, postage, etc.... 33 29 
Soenlel 2 W. P. Custard, personal expenses, postage, ete. 49 10 
1 4 EE Dewey, personal GRPENSES ies rloys a x \2 eae 45 61 

11 .42 iL. W. Barnes, personal expenmses...............- 19 55 
“ 11 44 E.L. Reed, personal expenses, postage, etc...... 38 08 
6S AS AD el Dy Cutting, DeLrsonalexpenses=. eer 10 60 
Oi) NO Oe Be Lockwood, personal expenses.......-...... 24 80 
ell) bl Me Ss . Gard. per sonal CM PENSES! voc ea ees 25 38 
* 11 52 Wm. Chamberlain, personal expenses........... 15 85 
“11 53 M. P. Anderson, personal expenses, postage, etc. 30 61 
se 11 § 6554. Frank Maynard, personal expenses >............ 16 20 
“« 12 «#60 R. OD. Graham, personal expenses, postage, etc... 10 05 
Lk 66. John Pessiterspersonaliexpenses:.-shy-tecrr 1-1-1 - 23 56 
Poh 67. Wik: Boyden, personal expensesa vases ete. 24 60 
foe. 903, be DiGrahama persona lexpensesa mer seie se 7. 19 00 

ce. 622 «119 :2xHS. Fralick, J. E. Hardy and H. D. Cutting, 
Personalvex penser evra cpati-loerseea ict 2 = eect 34 50 
“ 22 127 F.E. Skeels, personal expenses.:..............: 7 80 
‘Oct. 13 139 I. H. Butterfield, mailing tubes................. 2 00 

; -—- 465 32 
President’s Office. 

Aug. 5 11 Wm. Ball, personal expenses..... A Paeet suet sre: ch ay ees $42 90 

‘Sept. 11 64 Wm. Ball, personal expenses, postage, etc....... 4275 
PS GoesH. INS Balls elerkevc 2 ).tiae -tebreesicrer oes Penn ecsbiene 14 90 


—_—- 100 55 
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Secretary’s Office. 


S. ltraliek, postage msn: cistern ele sti naie se 
S: Pralick. on.salaryots ont geetaatc eats 
S. Fralick, postage on premium list.......... 
H. S: Fralick, express charges: ......4.....54.:. 
S. Fralick, postage and express............-- 
B. Martin; clenke.i2).n2¢ ah eee hee oe ee 
S. Fralick, express, telephone, etc........:... 
S. HP ralick ppayirouly Verne ys pemee des vaya iis chet 
H. S. Fralick, postage, telegrams, etc............ 
So ralickiOn) salary. <4 cteeepee rests see 
EB. ie Martin, clerk cisco escorts cote ee 
S. Fralick, postage and express.............. 
i. 8. Eralick,'on. year's, Salary. va eee at crbianlvor 


Treasurer's Office. 
C. W. Young, personal expenses and cash paid 


CUW. Young, “upayarollere re cc eee cer ete 
Craw. Youns, personalvexpenses aes eerie 
C. W. Young, three-fourths year’s salary........ 
C. W. Young, one-fourth year’s salary.......... 
C. W. Young, personal expenses and postage.... 


Judges. 


W. K. Sexton, cattle department................ 
FE’. H. Johnson, cattle department............... 
G. B. Smith, cattle department.:................ 
H. W. Mumford, sheep department.............. 
S. Butterfield, swine and poultry department.... 
Geo. Stewart, sheep department and Election... 
ARCA: Wioodselection emerrreeec rte: hed econ 
Miss E. Powell, needle department.............. 
Mrs. R. ‘E. Watson, needle department.......... 
James Gray, horse department.................. 
L. R. Taft, horticulture department............. 
A. P. Green, horticulture department........... 
M. L. Dean, horticulture department............ 
Chas. Bowditch, horticulture department....... 
W. N. Cook, horticulture department........... 
Sea. Wise; vartihalll ere fee ne terete 
5.63. Dikeman; art dialer au. eee fe eee cue 
Mand. Wi. Norbhrip acim lee on merits 
JieeDart, vehicles tone... (cet a ver eeenee 


Printing and Stationery. 


Cam Grecory eo Corbickers meen a seh cele te cee 
Stanton Ptg. Co., premium list, etc.............. 
Hareb. Co:, bicketserenemee settee neeee eee ee 
Eaton, Lyon & Co., stationery, etc............... 
Palmer Meech & Co., stationery and crayon..... 


Telegraph and Telephone. 


Michy Helephone \Co.seae eee ee eee eee 
Wo Telegraph 'Co.; dius e ven cob nee ae ron 


Insurance. 


Wik. Anderson; polidiess .scannn eee bean leet 
Geo.,A.Dyer, Polleyic. s.«siec casi ase Ma a ee 


$5 00 
100 00 
50 00 
5 39 
30 00 
60. 00 
30 22 
148 00 
62 79 
275 00 
10 00 


$40 00 


112 50 


$904 40) 


438 16 


264 99 


200 85 
14 72 


517 98 
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Advertising. 


Kauffman & Strauss, Pts. cards................. 
CUE Orisne7©G,, Slam .OM Diildime ie Sa .c3. ve. 5 
Calvert Lithograph Co., posters................. 
W. F. McKnight, engaging speakers............ 
Ene eraldny adh. irs stterete sick: Soi Se 2 ehh unin era 
Veni Donen s PAG ai NSAisacctsn tetas Gaetan talye.-atdin's, = 
Democrat, ad.......... ee RO BOR ALONE ett et car 
HD Cutie, pastime) Diliszers sis’ cis oct stle ae ob: 
Sand ersule Us GOxraGe. canis mcr eee ers ol efel slots ee ae 
(Glee, WE Shmnekey Ei Rc ud anenbods poem bolum inte 
Shicaso, Hlamsemants “alle. ¢)crscunce rei. je ba Bete lata. =< 
Elorse); eyilew, .CO-;. adie ie ieee crete cl sieht cake ar 
\WiGeiveraal 1aWormis(eakhol, ON, te em ae sooo dG budnamaud 
Sehetier és Zenderveld tage. )-);.30.)-r clatter le chonie's « 
IDG Siol oiechoye waaay 5 eo dca aes oman b clommtc Oumar 
G Ba crisp. & Co:, sion painting. Gacsteesee. .: 
G. M. Leonard and others, bill posting.......... 
BGs MOG yy Moll) POSb Mie. cities keane 
Bay City Bill Posting Go. ie. asc alae ale ete) 


Music. 
Prank W urzbure, DANG < oo co: 65 saad aye eqaletstemins- 


Badges. 


VS. Cole & Co. ; badges; fair’ 189570. 2. eee: 
Whitehead & Hoag Co., badges................. 
n= Ray Badee Co;, badges 2... 2 «etter. 


Gate Department. 
Ee bathe, pay: rolls £225 322 2506 Te odie teeta ae 


Police Department. 


erwin eBay, iiatay OU Ss shoes bs 5/58 al ayaeayeresay alah 
Mad: Wwelsey wexirai pay BOS Ty Mite iste si0isct selena rere 


Booth and Privileges. 


Myron VElester Gx pensesni. . <<.22.{. 4.65 4-qntales 
MiyroneHlieshermexpenSes: = /./. 227. tse «los. siat2v4) ol henner 
Myronwibestamisal ary. fy... cts 20 Bee) sp eyaueinal 
IN yor iERecs fierk Apia APO oi. 2a. Selle 2 < 240, <0 aiaestalsne 


Buildings and Grounds. 


hu Os Graham, pay role truth hall eases. 
Re Dy Graham limber strut hall yee s14-4e ea <= 
John Dunham, mowing grass.................-.. 
Spring & Co., decorating fruit hall.............. 
Foster, Stevens & Co., hardware.::............. 
Chas. A. Coye, use of tents and flags............ 
Adams & Hart, use of tents and flags............ 
VWihihe ds Wiktite, ZenoOleumerss. 5. selves seieisis'-)s)er<"- 
Moiebht, by 6. Cos. Clotite . 2 cen nies seae doides < 2s 
Dolan é. Vines plimbinerehCs assess lool « 
Peter Brown, labor atoroundss...4...2..5-..-.- 
LEIA DS VeAk ohana yy y=ioh oy NUKES ne ce aro Aob OOD MeDe 
Geo. Snyder, labor at grounds 
TiO. Goss di Con Use OM tenes acaeinaies a3 5-1: 
Mublenreeree. lumber ery siesta ate taiaiele sc lia tac 
EH. Dalehouty labor at orounds= «et serene sie ai. 
H. S. Fralick, secretary, pay roll laborers....... 
C. H. Hoffman, pay roll carpenters.........-.-+- 


o) da) <i sctake.4 4 o © uce) #0) 6 
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$204 00 


$4 80 
8 30 
3 00 


S1il 65 


$678 96 
16 00 
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1,081 99 


204 00 


16 10 


lil 65 


694 96 
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Oct. 3; 142. Brown: Sehler; useof tentsrec..|: 02 ote esse wet $10 00 
13) 14> Dew. Packard, use of tents es. 2a ssi etre tes 40 00 
ec 135 147" Be Dalehout) movine chairs.) ware. «a4 sears 10 00 
“18. 149° “Peter Brown; ‘hauling fish. 3-5... eee: es cies 10 00 
$1,101 41 
Speed. Department. 
July 8 4 American Trotting Association membership..... $50 00 
Sept. 8 17 Eugene Fifield, superintendent, purses.......... 1,500 00 
& 9 19 Eugene Fifield, superintendent, purses.......... 600 00 
“10 21 Eugene Fifield, superintendent, purses.......... 1,200 00 
‘ 11 33 Eugene Fifield, superintendent, purses.......... 900 00 
‘* 10 28 G. W. Atherson, contract, ‘‘ Marion Mills”..... 300 00 
cc 42 - 74 iSherwood Hinds; messen wer: a se cet eie cee 6 05 
i al ibe hrank Heath, starting, judloe. (acne eects 42 50 
“12 .77 A. F. Kelsey and S. S. Bradt, timers and assist- 
UTUUS og sicjova. or ein 2) So Sie © wae oe Reel Se RIOR Sher oan 23 50 
‘ce Tl) BIS AWieee. Morris; track marshalinte. caseerree oa 18 00 
‘12 80 Ralph Treat, attendant position St.............. 5 00 
it 9 Melt we UH. Case, flagmancce.< 0:44. Seer eee moe es 75 3 
———— 4,652 56 
General Expenses. 
Feb. 13 302 C.F. Norton, display in agricultural hall........ $10 00 
May 18 306 Alsdorf & Son’s note ». 1. 0 o ot... cee eee eee ees 100 00 
Sept.11 68 Eugene Fifield, overcharge at gate.............. 2 50 
‘“ 12 75 Peter Turney, rebate on gaming privilege...... 100 00 
ie aesiee. FH. Behnke, stragios: feet entice piece acre 166 23 
“92 89 Harris Paper Co., paper, pie plates, etc.......... 19 09 
‘© 92 90 Leonard Sons & Co., use of glasses and platters. . 1 40 
ct >) 102) Seal & Telford, hacks, Gt@-25 sirs-escmeicien steers om 7 00 
¢ 6©22:«:113 :~Security Co., hauling goods, safe, etc............ 21 90 
“692 122 W.H. Anderson, note and interest .............. 1,030 14 
1,512 26 
Grand: total’. {ose ee eae ale edhe: oye ce, aati epoitete tollet anes eee $12,884 22 
SUMMARY. 
Business committee........... $1,614-10° PAdvertising.....;.° .o. eee oem $1,081 99 
ID SRR CHOSE S 6 54 5.4 ct Ne OTR CaO AGDFOON) IMMISICS,. : 10+ sense cree eee 204 00 
President’s office.............- TOOPSb) yy Bad@esia-: sachet 16 10 
Secretary’s office.............. 904 40 Gate department.............. 111 65 
Treasurer Siomicen..)...\- 6. en 438 16 Police department............ 694 96 
ARTs ag else Sd rd 264 99. Booths and privileges......... Lied 
Printing and stationery....... 200 85 Buildings and grounds........ 1,101 41 
Telegraph and telephone...... 14 72. Speed department ...........- 4,652 55 
AIST ee ee Cte te Fe, sete 2 517 98 General expenses.......:-n58 328 12 
The following shows the entries in each class and division: 
Division A—Cauttle. 
Class. 
1. Shorthonns2 oo. rf: e032). is, f PRE eS ean fee 49 
Di” MIDS V.OMSE ie chosen etl feats cTolclahs AG eo), et fst MOP ete ton se rele kel ateter too ia ee ne ene 52 
5. bferefords - 2... nivcns2 sacs boas BSA aan Neder Oe ae ee ee 44 
Ay. FORSe yas ies: cals ait fo ids! d Ska SMS Siete Seale eee ee ee 64 
Hien GalllowaySt ees sates. 4 ce PEP OI ES th to Lae As boos aco 27 
6. ~AlberdieemrAmosve ss jo cc vic lic ache ndetond acca oan ie enenot: Holape duets elisa Rett 46 
7. FLolstebm lb nlestans ish .6.0 Ab hotel flere ciate wicker ake eels ener eke er 14 
Sr Red) Rolled se Sasser ss Vso oc Gd see ae te ae eee ete ee eae 26 
OY NGrademe teeny dele Asides be BS Ab batho he eens eee eee 12 
TIME DEG RU Cen holon 2 Reels, oe enna c4cne nanan sonoma oon dS « 35 
11. Sweepstakes fr dairy cows...............02- 2 sees sees nase ews as 


Special Hereford prize... ...:...6....--. eee teneeeeee Vese thee 
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Division B— Horses. 


TOES tandardes red: “RO@ASHOIES fal oie Serer woe aie) Dice a ei ora) wo elanstate saad 
AE OA SHER SMO bis ticlll Cal lee ta) o- cc epataisnc chorale auccteceta rotate ocala toe 
Ae Carriage ang yO Ul ove MOLSCS ashen eferceste are cusseciore etek elke cle aie ciate «le 
ES A GNCRNOPSCSt re ieee cts Oita reer gona Rael eats a acide ate ok 


yen Cle velanGeEsaySre qe cess © see ae che aN less cbr ene MMe ee ses v0 « 
Ish IRVRSraVvla, (COOOL ee cin has SOTA Rae a hao ete ts rr ey A 
EG Sealelicn Chand © Vamp vasceniehattcions chet srce ciciee tet karte ah ead gra a vtnty ah axe Daneel Meyers & 
7) eee Re Md eCroOneanaeh ren Chub) Peiltn ye cia: au cee ainae ins cua ceteris ceiciel s+ ee 
Al Civdesdalevorskmolish’Shire:. oc tte s ees acee aay ane sas one 
ere GUC Cele Pai bs 4/8) .0al ays a a/c )9 Seas 3.2 5,44 vate la Sas Brees oad 4.26 444 MA atvas 
By. TSaceidlenivel | BXoy ables eee cs oryg CREE ODIG HOLE Son BLIGUR OT TE De Oorck eee 

SACRE LILCS 3 c/a lata le ee aattiovca We Oh a CRP eee cn iNe de MEERA Ne Saat s < 


APATITE Calle NUCTIOOS rey airis cree re¥pe oie ele AEC Vee eum Gare Oe hb wien 
EME V LTO OMNES HONE TIMIOS i dates ste: ore cucterd no efenssalercucaie etkeversin «ale cide sie ayers 
OME Clan CeNTSRIITOS! fs, wide trace ote tee eee Oh te a at tave Gras gaint 6 
PVE INOS MObMme GIStETeCerjt si. ck. ean ohare Sladen e < ce ara sin aici eke 
BE Seep IETIINC ON SUREeERE eerste AE os 6. 2 cia a ccalauctemtmeere ein os yc REV tercle eianee a 


SiS hiro pS hires amis MPCCTALG 1.52% c.cvsc cise ste cil st ener > aus cies bu a chopra reters 
AMEE SITES eevee Nacsycis at Neuaycyesaneicreeerstenete ee Oe gases onsyone tel cide ooh oe Oe 
SOMO) SOLAS AM CEs PCClAIGes «rasan ascisn core sole octets cine ceeds sre See ese 
OM OULING OWS ease bassinets eletere ws So Saket RS SNe Sg kN, thats Mahal eaalar re 
Bis" TENE, USKEXE) aeons GO CIC ert eI RO a ae eM MAS Afni A 


Suiiolkesmalleviorkshire. tes... ccs fesse sees eee ae emer oes 
HE CUDaVS YS OUSN BES AI OF & ERA ee ng aca Eh So 
ULOCHICESCYS teen ater ovas ayaa eee Coke ees Lek ae cb te ee tee arrears 
Ghester Wihtites ChCas eat asec atts ss Sas wie eteals tata’ a Tee oe see aerate 
Ltd OOO A Ge haere oO A Cat OBOE ACT NAC ee eee EI Car aciotetiri, Dickaeic otc 
Specialiorsperkshines. n\n kere wits ce Sere ot ce oer eee: 
Special forse olandi@ hinge serch cle 2 eee 
Special for Chester White: : >t ics:ee6ts2k 2s 2a ds bee eek? 


Freel Sa 010 1G 2 re CAA vn ergs PRN a os he ee ER ern APM a 


See, GqPe nl BNC BECUS: oa atten eietee ect spcees coer aises, 2/4) miata amped oa meal ae eaten ela 
eee CRO UDDLES peice > ciaicceraie cheat ersie/hatemtetetcie! c'slx sic site elerale aaa ora homayer eran aka 
A) POLESSLON al Gis lay wees se ertettata tetas scars, os orssesarenet Merete ps tag ans ae 
AteeeMour:, meal‘and’! fECdyet ascii terial Otic cece ol screne a cdal seavatcietae: Seets joys 
PeeeSpeeia! COUDLY INSULOIbe sc ncaa s ok 2 cise «ie + weal qa gale nine saa 


Division G—Dairy Products. 


435 7 Butter. CheéseyetGs kone ascce eee ce cid lnerele, ote 
14) Seabees and PICKS) se yaac caiaspsiiisy<<) sree ei voshsieranstpyateiyetetare ys) hele 
45. Soapiand: toilet articles. .)....-y-vhatdeavs oietactate ener liver) eielsfe soe © else 


“oC Wek ok Mel Ca) jer) 


Division H—Bees, Honey, etc. 
A Game CES AMM MONEY. sci injspsstmusisegeleld is teterere oera A cttetetanei ars “ele olse(s era ooes 


Ree OH IY AMYGIOIMION ta + 3% 5.41/54. 2s bbe a os abs coe oe Meee a em teeters 


515 


365 


592 


684 


468 


516 
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Divisions J and K—Vehicles and Machinery. 


Class. 
48, VGBICIESNGUGS Fil Ac oko tevao entiv ok Acioisie & Rtpte hele sis fo fa fatolede Fe teiete tae eper nee eee 72 
Division L—Manufactures. 
49. Wiool Sales? Zoe Ss ico we nebe co ode. iol RMR toa as eee 6 
50) Leather andere beri. uae bic) Veneieek clsete Bee ontee oko enue 
Ble Urn be eee ie eee lal ees es he a ae vs eto ee 2 
525 TRON WORE MeUGe edo sicida lo Shes Bierce Slo cs Pee RE ates ose cite SEE 5 
Division M—Clocks, Jewelry, etc. 
53s, A ClOGKS, NOWGLEY MCLG A... ci Ne Sere s, srerersccteteto Seen eae Paces anes etre cs eee 
Division N—Painting, Drawing, ete. 
Ms Loaner PMO OSSIONAL.:...: .. os peas s eR eer ku SVE ET EOE 206 
HONE PAM DINO MAMAS sa: oi bcs <> joup cere! s Guoleie eth oe ERNE Cielo ors othe ater 150 
DOai/p MANAUS EPTANG BEES Sis 26 aia, 6:0 60 6,3) 010 Eco qi5: aUasore Sion SiePereaete aera are ate eis oP ere 43 
Division O—Needlework. 
Bis, JPlainmecdlework. 0). «cio... ast eee eee ee eee tee 60 
Ss ARTES OLY oc icone oie 50 i s aehs Ee eee ate te RRS OE Ae ee a 379 
Hoa eCrochetanguxnit work:732% 2.-b onoes ee eee ee eee eich re ioe 185 
SS MAC IMEI RN. osc i c.vc vcls some e has RoR eR eee Meeeret CELE he Ren 65 
Division P— Miscellaneous. 
G1FPMMIscehlaneOus:s s,s ..cs5 coe MERE SRR a OIE: Prlge Rete acted aR iNet 11 
62) Householdiarticles . 3.0.2... cee mag mieten stra eets moka aye ne ch Micteiee 2 i 
Giuy soriniine and Sstatlonery..:) fetes escetee saeow teens CaS ee Pe 
Division It—Horticultwral. 
64. Artistic exhibit of horticultural products...................... 3 
65. , General collection, fruits for family use................-.--..-- 17 
66. General collection, fruits for market :............0...cs.eetceee 12 
61? ppeeislex hibit of peachesi io ites Abe otyae ec < als pss pls > a Oe 24 
68.4 Speealexhibib of pears. /. 23!) eakeea wees - leo bso oan eee 13 
GOS Speciaisexhib1t of plumses same emer cic aie eres oe oh eee eee ipl 
asiepeeiauexhibit of srapes:.\ cir. ye nee: Gels 92.22% cn’ ois Sela), Bie ee 27 
71. Single plates of fruits — 
ZANT 0) 0) (== ee PT REIL S25, 2°85 oI GOO OREO Gado oe Ee: cit 753 
1 ETE) 0 Ae ea oT PERE, <8 Gln oioey 0,6 LOM he Tees bie 221 
12 t2y: (61012): ee EOS 5 ns: cia 19 ser REMBME eee ricasec th, oy outers sc 222 
12.)[(V00 0: Dt ee Ce 5 i) en ee ae ER A ee eS Nl EL 146 
GrAWES Ase ed, oie vinnie eS Eek TAR eee BEE CE eee 108 
@uincesyt.g ssf 6. 674356 VE EEE eee. SRE Se eee CEE 15 
ranberries, . . 3:0. dota ae eee ee Ue eR eae ee eee 
(2. ried, canned and preserved fruitsiees ct of: osc acer ae eee 35 
fos pelans andshowers) in DedSras.s serra cee: oti te eee omer 8 
TAR PET ATIGS RUMOURS Cis © ojos cote cc oo eee einen tie ent eerie tele ene 60 
ipIe OUT NO WeLS, WOGUCLS, CLC; oo 57.) sc eiiere cece hierae okie thee eee eae 30 
Department of specials . oS Aspe ese, Ae ae ee 4 
Total entries in all departments where premiums are offered........ 
Recapitulation. 
Divislonya: (Wattles .< sic. s ea. atiee ctoraiceearle bine bash Set aren Eee Ee 
Division WS. 4MEOTses ys. % ..\5 5 <-cisie oes p oe a oie eee beslaceie wurenee eee ats Ieee lee ea 
Divisions. “Sheep oi. 00% a2 oss eldth ve ada nasba og 56s vies. 2 Ol ole Ue eee 
Divisione eS Wine | site's v2 ..c)s o's wh nile w eee oe ee os Deena ee CEE eee 
Division: EB. yePoultry <2. siicke Geshe. SAEED ek. REE te tony eee eee 
Divisions... -Grain,and veretableés .)..).5..- ou 2 bem aceite Coie ee Eee 


Division: G., ‘Dairy products..; .... oes sas bo ehe ecke eee cae ae eee eRe CREE 


12 


13 


399 


689 


12 


Division H. 
Division JI. 
Divisions J 
Division L. 
Division M. 


Division N. 


Division O. 
Division P. 
Division R. 


Department of specials 
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Bees, honey, ete 
Farm implements 
and K. Vehicles and machinery 
Manufactures 
Clocks, jewelry, etc 
Painting, drawing, etc 
Needlework, ete 
Miscellaneous 
Horticultural 


© jela) of mwa ello! sim) ol eo! 6 ele) @¥ahel a oe) s.¢)4¢, = 10,6) viale)\b, 0 s aleliaierae ele 


ia dpentiohel dia je, a\'duajeus, ae) eliesd ls, ia) he’ o\2',c¥ 3) Wield ‘al's) afcelim-o) alia) =\ie).a/ sme ia she, (pet's: ‘e 


PREMIUMS OFFERED AND AWARDED. 


Cattle. 
Class. 

iis) <esdavoyeaYayel dS, tks ftan eae aa ae ener de oe BLO Ee ae 
Ws -> [DYER Os pe ae a eee a SSO ee he Ned a Oe 
ELC TOTONG Sia cere ore a aks ob Lae Re 
16): IGKESEN Ali oe - OBE RS ER eae ent Re Sadie 
PIM ec LOWY Strrcetcras cota ope Sayer ad arte are nd ei 
See CINCOM MM US) 2s ot cans PAAR NT SO eee ta doe 
Pe elOlsteln-Mrersralt.. ens oo etre ete rae 
ek, DR sevo Sl 2 ogi) eyo | ate oe ees OI A cad ly 9 a 
Pe PACC@ATTIOMaee =. <5 kolo hk sce eta Seite so 
POA Cather ee cs cle. cus Nevers aoe bloc oee eaten deste 
el eeriVivill eh @ OW Smetereres sete aicac sic chee ues shee seks 
MO CAIN CAD DLGR pets seicte rl evith cts oe cette 

Horses 
Ze DANO DEC RCO Myson. dulce d iaamialeis cote ce oe tae 
(Sra GAdshers anc obandard. =. ss cok mossedchie soe. 
Bde af OFS eligi OTE RE WU te] B11 '0 4" geet pata ote aR a 
LS SeOdles eee Sao Sees aR ety Os hh 9S A. 
Ge ELORS ES OLA UlnwOteKsere eis tes aes ages wperce curs Sheed: 
Wie CWC LAnGtsaV Se ee age sc teas sores oe cet 
1S RCN CT “WORCHEEM wa shun hose eke ak AM eh ee 
LOSMREACKMeY Siete wee elmer orcs ten ko. cis yee 
20 SESE CHErOM: Mees tits ee A es oh cee neue 
PAM OLVN CON AIPM Oo tse Oath mhicicss oles anche te 
2AM GEAGS DPA Ge Boel terse ke erode os ed sal abes 
Po wetlands: sep eee. ys ee ee es oe eee: 
Totalehorsesss. ssh ee es a RRL cae 
Speed Maa wate sabrina tae tila stare ota s 
Grand Coulee sia tee se serch the 

Sheep 
PAIN ETICAIW MEIN Ooch. 4. ee res Se oe ok cing eos ee 
PAE AM DOU LEG Meringue sensed ne ec seek 
26. Delaine Merino, Dickinson or Blktp........... 
ai. Merino ineligible to record...) 2) 5...05.-224+005 
Sem ETICOLIG er cate tN in Scher yong oi eae oe ee ee eae 
20S FMBCICESTEIS <2 sco s 1 Gae tt eT oo Ea 
BU Ae OLS WOldR: IIe. Poel. abst oc eek 8 tence pho ween 
SA PSS ERNST 0) 9 aS od «= Sars wy Sig oS es bs RL 
Gas ElaMipeniveshe G2 tiieriih viens ae esas eae Nees eee 
Rey eR) SOLOS. i Sen eo tether lees eta eee ale aes 
er SOUTH O WISterre te Sete esis, se nb otro herayeinie oleae 
er mME at SUOCD Ms 38 See as sc aaa sya dies duoc as a cine ee 
: PROG BUCUINs Sted «a ake teetering ae Tea 


Offered. 
$327 00 
327 00 
327 00 
327 00 
327 00 
327 00 
327 00 
327 00 
74 00 
159 00 
15 00 


$2,864 00 


$265 00 
153 00 
175 00 

40 00 
238 00 
265 00 
265 00 
265 00 
265 00 
265 00 
156 00 
124 00 

$2,476 00 
4,500 00 


$6,976 00 


Dip. $194 00 
«7144 00 
«144 00 

27 00 
“134 00 
«134 00 
“134 00 
“146 00 
«134 00 
«134 00 
“134 00 

72 00 


Or 


he ad 
wea 


Awarded. 
$315 00 
167 00 
315 00 
327 00 
291 00 
277 00 
144 00 
242 00 
67 00 
149 00 
15 00 


$2,309 00 


$265 00 
107 00 
140 00 

32 00 
122 00 


100 00 
95 00 

85 00 

80 00 

$1,026 00 
4,200 00 


$5,226 00 


Dip. $194 00 
«144 00° 
“ 144 00 

27 00 
100 00 
104 00 
“126 00 
“146 00 
“134 00 
79 00° 
94 00 
52 00 


10 Dip.$1,531 00 6 Dip.$1,344 00 
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Swine. 

Class. 

SES “BeOrikshivd siamese | ko 4! tce, vivin'la% cseues ere ee ee 3 Dip. $158 00 1Dip. $74 00 
WOBSOR cis erence ee a Site assy e/aky? con eee pice kien See 158,00) 88s 66 00 
Suffolk, Small Yorkshire or Victoria........... eee 158:00 35 a5 158 00 
PolandiG Hanmer eres esi es ede Poker ee mires 3 §* |, 158 00 ol | *S seen 
DUroe: JERPSlVGr de « sc a5 Fw Sebi es cepa eee EC EEOE oes 158 00" ae 150 00 
Chester White, Cheshires, Large Yorkshires.. 3 ‘ 158) 00253" 126 00 
ROP BIR 4 tis .'s 2.0.0 need oreo neh ee eae Ee { 29 00 18 00 

AB WANE cc i. «= ov Dy ieet as ere ee een 18 Dip. $977 00 13 Dip. $750 00 
Q ee ee 
Poultry. 
Bee UGG at brats lot x 58d 6s Stu's) Oe Rie Ab Rene he ase Oe $664 50 $279 00 
Division F 

Soo a PRIMIOMEIMCEUR Mi, . 5... 09k Visides ge SEB See pee eRe $137 50 $98 50 

a9. Rootsandeveretablesi: .)... sc ci cepassimersioeiece stereos 175 00 116 00 

AG! SPPOressiGnaleargeners ; .: 6. ..56 eso shales otemne 90 00 65 00 

Ges Aa koiiies iaiver CON ee ye tcl MO ie oi aats. 39 00 12 00 

41) 0 OMEN hea ae "Po rae eee A Dy 7) $441 50 $291 50 

" Division G@. ba 

ASE Te utber ChEESls CC. a... cos Sa cautierterss eatin eyes $63 00 $50 00 

a4 Risuenr, bread and pickles ....A2 osteo siento 80 00 60 00 

Oe!) es eae scp ome peer meenl $143 00 $110 00 
Division H. 

46 Becsangd Honey *: si... - sas cs ee cere = © $142 00 $142 00 
Division J. 

ASM MAVICITICIES [facies 2 foi. cys ait ois cee ete ete teehee 14 Dip.* 12 Dip.* 
Division L— Manufactures. 

AOS WVIOOI GUC. eats cies csars ays wtva'e SoDe Se AER RST a reetocnier® $40 00 $15 00 

50a westherandsrubber. .G..-.=s-eineeerhrseis ee © 121 00 

SCRIPT SP Liars sv svetersiore a uekecobeto stmrsconete silver medal, Dip. 202 00 

2a melTrON OL Kea see. 208 i s.c s te, vailo’s enstals) sostor ee ieuaayavel@ “01004 30 00 3 00 

ROTA Be SRE Se 5 5's > « ssi 0ts Gos ORR EER Pte ola cois $398 00 $18 00 
Division M. 
bos Clocks and slewelry.. .. ....2cd dian seers led 9 Dip 
Division N. 

54, Paintine,seulpture, ete..: /...% eo eseeee wie 0 $581 00 $455 00 

55. Painting and drawing by amateurs............. Dip. 153 00 107 00 

Bb. ass piel Peder i aie eves Peon et htt 13. -* 89 00-1 Dips) 55 00 

POLARIS ee cee ches ors oir Slee eee eee 14 Dip. $823 00 11 Dip. $617 00 
Division O— Needle and Fancy Work. ; 

Hic wpNeedlenworks: Pee hist hh. . sis ¢eleictoome tetris $28 50 $23 00 

HSS a SE MDrOId Cryer ie sels icis)oic oe -ieie aie epee eetae 150 50 86 50 

59) (i@rochetandeknitiworks. 75.) .\: se. cvew/-itoe crimes 63 50 47 50 

OO, “Una rensrrery Stee. 2s on ie.0 sais ae eine leyerseoeeeeianier 35 25 12 00 

OGL. AWE stein sens pais Vico ee eee eRe ene $277 75 $169 00 


*Silver cup and silver medal 
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Division P. 


Class. 


Gl Miscellancousiitr cise sce ssc.4o Saleen sters sees 2 38 Dip. 3 Dip. 
O25 sHOUSCHONd Gar fICleSe asec. ays = olaevcksress) 1 wale eee Si. <: Ds iS 
ROtaleen eee ce Aaa siete, hte ees haere 56 Dip 4 Dip 
Division R—Fruits. 
Gla Horiiceulburalprod ucts! gic <5 cae ese yess $38 00 $33 00 
65. General collection of fruits, family use......... 60 00 60 00 
66. General collection market fruits............... , 44 00 44 00 
Oia Wspeciabexhibit of peaches: Ay .10. a6 cas 424244 36 00 36 00 
Gea special exhibit.Of POArAy. «5 ..05. eiigeiew seciemams 36 00 36 00 
Ho sao peciakexiibib Of - plumsrey 2.48: s spices stone a 17 50 14 00 
(Wsgispecialjexhibit, Of orapes . ih. 4486 ¥ sees ede ee , 33 50 30 00 
Single pla testo eruiten cys: setae oly hye Bogie ace 176 25 148 00 
(Zee reserveduiruits and. jevlies yo. sant sae neers 80 00 76 00 
Flowers and Plants. 
fae elowers ang plants in~beds... 2.02... s.. s+. 4s 8a. $72 00 $72 00 
eM ATIGS MSO = fc. < sults aie as tayo aeleate mide Mahe 211 00 186 00 
75. Cut flowers, boquets and floral designs......... 71 50 65 50 
Total, fruit, flowers and plants.............. $875 75 $800 50 
Recapitulation. ‘ 
Se Ui mE yt aie Be nn So «o/s rite <ceres aadlai's KOS 2 $2,864 00 $2,309 00 
PAGER E Heise sere seas aoe epats =. ae Reece dee peer cee 2,476 00 1,026 00 
SIEGES) Aen a eal apace eee Ree GEN S25 A ee ae 1,531 00 1,344 00 
SIRE Sea cre ace auch as Fis Ud LD Sys anos BI ys 8 977 00 750 00 
| POINT io Agee Rater or MCG SOE On oe Caer decent 664 50 297 00 
Grain, seeds, vegetables, flour and meal............ 441 50 291 50 
Butter, cheese, sugar, bread, etc................-... 143 00 110 00 
IeesTand eM One yee ce-.2, ch rceccttonecinte Shiela arog ates 142 00 142 00 
Wool, leather, rubber, furniture and iron work..... 398 00 18 00 
Huet DUE ee AM OE 2 is elaine alse a0, ek Ads os de ews §23 00 617 00 
Needle, knit work and crochet...................-.. ; ZIT 15 169 00 
Bruit pilowers and: plantsy... jo2.% sd. cecle+-saclece ce ee 875 75 800 50 
BU GEE RAB UNTO aon cp fe ete nar ret neh ccedia,o, = 2p avaceleuae $11,613 50 $7,874 00 
SIPGCH wil aacsarrires feck clereb aac teria prensa 4,500 00 4,200 00 
SCC ia Us Pedr MGS Mertsreysiiens settee cparcks oo Sales Porter h cae ee IRAN aks , 1,000 00 
$16,113 50 $13,074 00 
IPH iP POURRA soo ee Ae 2 ar hra a Ae SAS e  e te oO 46 
SME. GUD) MUCuS TWOP MACUL. S 20.2%, ces ah at «ae Ae aiiewe cele Serie cans leach 
[ Copy. | 
To the President and Executive Committee of the State Agricultural 
Society: 


Gentlemen—Your committee on finance, to whom was referred report 
of secretary and treasurer, beg leave to report as follows: We have 
made a careful examination of their accounts and find upon examina- 
tion of vouchers and receipts in their possession, to be correct as re- 
ported. 

M. P. ANDERSON, 

H. R. DEWEY, 

W. P. CUSTARD, 
Committee. 


520 STATE BOARD OF AGRICULTURE 


The executive superintendents presented reports of their departments 
for the fair of 1896, which were received and placed on file. 


REPORT, SUPERINTENDENT OF CATTLE. 


To the President and Executive Committee of the Michigan State Agricultural 
Society: 

As acting superintendent of the Cattle Department for the fair of 1896, I re- 
spectfully submit the following report: 

The exhibit of cattle at this fair was in my judgment very good. At many of 
our fairs we have had a larger exhibit, but in most of the classes for this year, the 
quality was decidedly good; this was especially true in Shorthorns, Angus, Herefords 
and Jerseys, very few inferior animals being brought into the ring. In the first 
three classes named, however, a larger part of the prizes went to herds from outside 
the State; not because our own breeders brought inferior animals, but with the 
herds from out of the State no pains nor expense had been omitted to put them in 
the best possible show condition, and I do not think the cattle breeders of this 
State, with their views regarding the inadvisability of extreme feeding for show 
purposes, will be able to successfully compete with these show herds. However, I 
have no changes to recommend in the classification or amount of premiums to be 
offered. 

Very respectfully, 
[Signed.] I. H. BUTTERFIELD, 


Acting Superintendent Cattle. 


REPORT, SUPERINTENDENT HORSES. 


There was a fine exhibition of Clydes and Shires, the largest entrance and stock 
in the best condition that has been shown in a number of years. 

Of standard bred, there was a large entrance in fine condition, and the compe- 
tition was very close. In the other classes there was a full exhibit. In conclusion, 
I can say that, taking times and conditions into consideration, it was a very worthy 
show. I have some recommendations to submit to the premium list committee. 


Cc. E. LOCKWOOD, 
Superintendent Horses. 


REPORT, SUPERINTENDENT SHEEP. 


To the President and Executive Committee of the Michigan State Agricultural 
Society: 

The entries in Division GC were: American Merinos 97, Rambioullet Merinos 64, 
Delaine Merinos 27, Merinos not registered 20, Lincolns 47, Leicesters 31, Shrop- 
shires and specials 116. Hampshires 47, Oxfords and specials 65, Southdowns 382, 
fat sheep 13. Total, 592. 

The exhibit in this department was exceedingly large and in most classes con- 
sisting of a great deal of merit. Harmony generally prevailed throughout. Have 
no recommendations to make. 

Respectfully submitted, 


[Signed.] JOHN LESSITER, 
Superintendent of Sheep. 


REPORT, SUPERINTENDENT SWINE. 


To the President and Executive Committee of the Michigan State Agricultural 
Society: 
Gentlemen—As superintendent of Division D, swine, I beg leave to make the 
following report: 
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No. of | Premium | Premium 

Breed. entry. offered. | awarded. 
BET IIT O Sere ee eae ee et he nea gh eae 26 $158 00 $74 00 
GR pe nn want eee eee Smee eee LE ee A eee ess 32 158 00 66 00 
STA LAVIN LER EGOU Sorta at eae ee Ee eae 5 ah ee eee 57 158 00 158 00 
Po leniceG linia emcee ore ig eee Se eee ee kN eas 131 158 00 158 00 
PUIPOC MIDIS Vetere ee oe ee ee ee ap ee ee ee Seen ate oe ee aes 47 158 00 150 00 
TO Saefey Vad cr 73 8 ey 8 | es ee ee ee eee See 63 158 00 126 00 
Tuya Serres oS Se ee ee eee att te eee ee re Otter 4 29 00 18 00 
BTM) Ge LS eee et i a te res 2 a ee ee a ee a ie on 360 $977 00 $750 00 


The exhibit as a whole was a very creditable one, both in numbers and quality of 
stock, and I think the swine industry of this country is so great as to command 
equal attention and recognition by our society with that of any other live stock 
interest. There are some matters regarding the rules and classifications in this 
department that I wish to bring before the proper committee. All of which is 
respectfully submitted. 

[Signed.] L. W. BARNES, 


Superintendent Swine. 


REPORT, SUPERINTENDENT OF POULTRY. 


To the Honorable Board of State Fair Committee: 
As superintendent of Poultry Department, I would make the following report: 


Mote le KEMAH OIT OL MEMULTOS eras part feelarcia: ccalarelale: ava ra" orale daca vellepe vere sy eleven a tenkanertens ienebet ots reras 684 
Total number of birds shown............. Seleucia Vere eNiceue cueteie titchele ee pe ete rome eres 1,208 


Different classes all well represented and good interest shown throughout the fair. 
Three tents were required, in addition to the building proper, for room to make 
the exhibit. 

[Signed. ] HK. W. HARDY. 


REPORT, SUPERINTENDENT AGRICULTURAL DEPARTMENT. 


To the President and Executive Committee of the Michigan State Agricultural 
Society: 

Gentlemen—At the last State fair held at Grand Rapids, the exhibition in Divis- 
ion F, farm and garden products, was of a high order and worthy of the attention it 
received from the multitude of visitors who thronged the hall at all hours of the 
various days of the fair. 

The exhibition of potatoes was unusually fine and very large, and called out any 
amount of comment and discussion among growers and exhibitors. In corn the 
entries were numerous and the exhibits extra good and competition very close, and 
here I wish to say a word in regard to Mr. A. A. Crozier of the Agricultural College, 
who has been judge in this department for the last two years. He has created 
more interest in this department than I have ever seen before, by being able to 
decide between different exhibits in any class, and being able to make competitors 
see the difference in the different varieties. Many times his talk and discussion 
among visitors and exhibitors took on the look, almost, of Farmers’ Institute, such 
was the interest manifested. 

The exhibition of grains and seeds was equal to any had for many years past 
and the interest in wheats and field seed was quite marked. The exhibit of the 
Agricultural College of grains and seed, especially wheat, was very interesting to 
many farmers who asked Judge Crozier many questions in regard to the various 
kinds on exhibition. 
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On the whole, I think the fair, as far as Division I was concerned, was a great 
success 
Submitted by, 
i. L. REED, 
Superintendent Agricultural Department, 


REPORT, SUPERINTENDENT BEES AND HONEY. 


To the President and Executive Committee of the State Agricultural Society of 
Michigan: 

Gentlemen—Your superintendent of the Department of Bees and Honey and the 
Dairy, would respectfully report: In the Bees and Honey Department there were 
57 entries and six exhibitors. There was the largest, most artistically arranged, 
attractive and instructive display of honey ever exhibited at any State fair since 
I have had the superintendency of the department. I believe all the different breeds 
of bees were on exhibition fcr the study and instruction of all people interested 
in those wonderful little industrial insects. 

As to the amount. of premiums offered and paid, you are referred to the secre- 
tary’s report. I have no recommendations to make in this department. 

In the Dairy Department there were 82 entries; only three of these were cheese. 
Why the cheese-makers show so little interest in exhibiting their products at the 
State fair, is a question I have not been able to account for. There was a very 
large exhibit of butter of high quality. ‘he refrigerator arrangement for preserving 
the butter in excellent condition was a complete success and convenient in hand- 
ling. 

There was the largest exhibit of bread of all kinds in use, made by the experience 
and skill of the better half of mankind. The special class in this department was 
well filled with specimens of bread and cake in all their known varieties. Much 
interest was taken by the ladies, in this department. 

In the class of pickled vegetables, maple sugar and syrup, there were but few 
exhibits, but the goods were meritorious. There was no exhibit of sorghum 
products. 

The Michigan State Dairymen’s Association have employed Mr. E. N. Bates to at- 
tend the State fair two days during the fair to test milk and answer various ques- 
tions in relation to making butter and cheese, and in the line of higher grades of 
products along that line. 

He also performs the duty of judging the cheese and butter of which he is an 
expert, the society paying his hotel bills in consideration of such service. All of 
which is respectfully submitted. 

[Signed.] M. J. GARD, 


Superintendent Bees and Honey. 


REPORT, SUPERINTENDENT AGRICULTURAL IMPLEMENTS. 


To the President and Executive Committee of the State Agricultural Society of 
Michigan: 

Gentlemen—I, being superintendent of the Agricultural Implement Department, 
would say that we had a very fine display of implements. Some departments 
were not as full as in 1895. The thresher department was short, also the drill 
department; their excuse for not exhibiting was on account of shrinkage in business 
and stringency in money matters. The exhibitors were all pleased with the cour- 
tesy they received from the executive committee. 

Very respectfully, ats 


[Signed. ] WwW. P. CUSTARD; 
Superintendent Agricultural Implement Department. 


REPORT, SUPERINTENDENT MANUFACTURED GOODS. 
To the President and Executive Committee, Michigan State Agricultural Society: 


Gentlemen—As superintendent of manufactured goods, music and art, I wee leave 
to make the following report: 


SD 
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The exhibits in all departments were full and of exceedingly fine quality. The 
best of feeling prevailed and nothing came up to cause any annoyance. In the Art 
Department, I would recommend a revisal of the list by some good; competent per- 


sou who is up to date in art work. 
Respectfully, 


[Signed.] M. P. ANDERSON, 
Superintendent Manufactured Goods. 


REPORT, SUPERINTENDENT OF MACHINERY. 


_ To the President and Hxecutive Committee, State Agricultural Society: 
Gentlemen—As superintendent of Division K, machinery, I would respectfully 


report: 
NIT Taam Oa CLUGISLG Saco potap actisyol ata. ace sa) sho clususete, sae enots 1a cus Pla sle caldis oy alouacd ots < ores 3 


Exhibit consisted of brick machine and flour milling machinery. No premiums 


were offered. 
Sincerely, 


[Signed.] ¥. E. SKEELS, 
Superintendent Machinery. 


REPORT, SUPERINTENDENT NEEDLE AND FANCY WORK. 


To the President and Members of the Executive Commitee of the Michigan State 


Agricultural Society: 
Gentlemen—As superintendent of Division O, needle and faney work, I would 


report as follows: 


NG EEET NEVES fo 6) fot CNAME MUO ee aN enero eee tecalite cei os Sic, B cle tole) ore cnid ob Sean hee eee 


PN TaN SNe fom ATS CLO SU errr sere Sees sore cr, 2 21 2,6) 5, huss tails rve Pl otdmernce duende meee he pee ke 687 
AMINO TIT OMELEC CEL RCMMIUNIS Yoye acre nts as cio Secete wasiela os ae alalenpe Bae cise eee $277 75 
/NTECO TEI FTA ROVE Pe Aa 6 S Bog oH SEN prc BO OEE CE eee ee ete: eee ier a hacer $169 00 


The space occupied by this exhibit was 372 running feet. 
I would respectfully suggest that the professional aiid amateur exhibitors be 
placed in separate classes. , 
Respectfully submitted, 
[Signed. ] H. D: CUTTING, 


Superintendent Needle and Fancy Work. 


REPORT, SUPERINTENDENT MISCELLANEOUS DEPARTMENT. 


To the Executive Committee of the State Agricultural Society: 

In accordance with a rule requiring superintendents of various departments to 
submit an annual report, I respectfully present the following: 

The number of entries in Division P, class 60, was 65; in class 61 was 2. The 
exhibit in this department was small. In view of the character of many of the 
exhibits in this department, I should deem it wise to award diplomas to all in the 
future, as we have in the past year. In the special exhibits the entries were large 
and the character of the exhibits good, furnishing a very interesting feature of 


the fair. 
All of which is respectfully submitted, 
[Signed.] FRANK MAYNARD, 


Superintendent Miscellaneous. 
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REPORT, SUPERINTENDENT FORAGE. 


To the President and Executive Committee of the Michigan Agricultural Society: 

As superintendent of forage, I would state that total cost (601,090 pounds) of 
straw used was $166,23, as against $254.46 for 1895. Through the forethought of 
Mr. Fifield, superintendent of Speed Department, comes most of this saving by 
not furnishing straw to speed horses. The plan of having superintendents of 
departments needing straw, give orders for same, worked very well; think the 
amount of straw used was but little above what was actually needed. 


[Signed.] W. BE. BOYDEN, 
Superintendent Forage. 


REPORT, SUPERINTENDENT GATES. 


To the President and Executive Committee of the State Agricultural Society: 

Gentlemen—I had seven men employed at the gates at the last fair, in all 35 
days time, which, with the necessary expense, cost the society $111.65. In this 
connection, let me thank C. W. Young who generously helped the chairman of this 
committee by taking charge when I was obliged to be away. The main matter we 
had that made this work unpleasant, and perhaps, in the estimation of some, 
unbusiness-like, was being obliged to collect cash from the passengers in the car- 
riages at main gate, which, perhaps, was difficult to avoid. 

Very respectfully, 
[Signed.] WE GAM IVAS 


Superintendent of Gates. 


REPORT, SUPERINTENDENT OF POLICE. 


To the President and Members of the Executive Committee of the Michigan State 
Agricultural Society: 

Gentlemen—As has been our custom, a few trusty policemen were placed on duty 
at the fair grounds at Grand Rapids as early as Friday prior to the State Fair. 

The whole number of pglice on duty at different times during the fair were 62, 
time ranging from one to eight or nine days each. The wages paid were $2 per day 
without board, lodging furnished the men, however, on the grounds at police head- 
quarters, the secretary, Mr. Fralick, looking after the matter of cots and blankets — 
and contributing generally to the comfort of the men, and in such a manner as to 
leave no cause of complaint. Thanks to the efficiency of the force and the assist- 
ance of the officials and city police, no complaints on accounts of pick-pockets or 
from pilfering were reported. Receipts from “fence jumpers” were $2, which 
amount was turned over to the treasurer of the society. 

Messrs. Strong, Beach and Bates rendered us excellent service, as is their cus- 
tom. The force, which included many of our old and trusty members, were zeal- 
ous in the discharge of their duties, and are deserving of credit. 

I desire to thank my brother members of the committee for their very kind con- 
sideration and assistance rendered me during the entire fair, and particularly are 
my thanks due the president of the society, Mr. Ball, who both worked with, and 
stood by the police department from start to finish, in our efforts to protect exhibit, 
exhibitor and patron. 

Very respectfully, 
[Signed. ] N. J. KELSEY, 


‘Superintendent Police Department. 
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Mr. Latta moved that protest from Mr. 
money paid to Mr. Morse. 
On motion, a recess was taken to 12:00. 


be passed and the 


12:00. Committee called to order by the president. 


The business committee reported that all claims of creditors except 
that of Mr. Nichols had been arranged for the present. 

The committee appointed in reference to location for the fair for 1897 
reported as follows: 


Mr. President and Gentlemen of the Executive Committee of the State 

Agricultural Society Michigan: 

Gentlemen—The committee elected to confer with a committee from 
Detroit to consider a proposition made by said Detroit committee to 
provide for holding the State Fair in Detroit for the years of 1897-8, would 
beg leave to report that we have carefully considered said proposition, 
and we recommend that it be accepted provided the details of arrange- 
ments can be concluded satisfactorily to both parties. 

{Signed ] H. R. DEWEY. 
C. M. YOUNG. 
R. D. GRAHAM. 
Cc. E. LOCK WOOD. 
A. H. ZENNER. 


(This proposition provided that the citizens of Detroit would furnish 
grounds and buildings, the State Society to occupy them for the two suc- 
ceeding fairs, the net receipts to be divided.) 


* It was moved by Mr. Buttertield that report be accepted and com- 
mittee discharged. Carried. 


(This proposition was not carried out by the citizens of Detroit, and 
hence was abandoned by the society.) 


On motion, adjourned to 1:00 p. m. 


1:00 p.m. Committee called to order by the president. 

The report of the superintendent of speed was received and placed on 
file. 

The superintendent of sheep made a verbal report recommending that 
the classes be not open to the world. Referred to the premium list com- 
mittee. 

It was moved by Mr. Butterfield that a committee be appointed, con- 
sisting of the business committee, the president, vice president and 
treasurer, to receive propositions on location for 1897. 

The committee adjourned sine die. 
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LansinG, Feb. 25, 2:30 p. m. 


The executive committee for 1897 was called to order by the president. 

The following names answered the roll call: President Ball, Messrs. 
Butterfield, Barnes, Boyden, Custard, Cutting, Anderson, Fifield, Gra- 
ham, Dewey, Hardy, Hinds, Gard, Latta, Lockwood, Lessiter, Kelsey, 
Skeels, Reed, Young, Zenner, and the secretary. 

It was moved by Mr. Skeels that a ballot be taken for general super- 
intendent. On motion the chair appointed two tellers, Messrs. Lock- 
wood and Skeels. The ballot resulted as follows: Total number of 
votes cast, 22; of which Eugene Fifield received 13, H. H. Hinds 3, A. H. 
Zenner 2, scattering 4. Mr. Fifield was declared elected. 

On motion, ballot was taken for second member of business commit- 
tee; result as follows: Total number of votes cast 21, of which W. P. 
Custard received 14, scattering 7. Mr. Custard was declared elected. 

Adjourned to 8:00 p. m. 

8:00 p.m. Called to order by the president. Quorum present. 

Report of the premium list committee received and read. On motion 
of Mr. Skeels, the report as a whole was adopted. 

On motion of Mr. Young, the business committee was authorized to 
accept special premiums in their discretion. 

Mr. Lockwood moved that the business committee be authorized to 
make a regular premium list. Mr. Fifield moved as a substitute that 
the matter be left to a committee of five. Carried. 

The committee on rules reported, recommending certain changes. The 
report was adopted. (The report of the premium list committee and the 
committee on rules will be found in the premium list of the society for 
1897.) 

The officers of the Central Michigan Agricultural Society asked for a 
conference in regard to the fair grounds at Lansing. It was moved by 
Mr. Young that a committee of two, consisting of Messrs. Dewey and 
Butterfield, be appointed to confer with that society. On motion, the 
president was added to that committee. 

On motion of Mr. Fifield, it was directed that the entries close Au- 
gust 28. 

On motion of Mr. Fifield, the salaries of the secretary and treasurer 
were made the same as last year, viz., $500 per annum for the secretary 
and $250 per annum for the treasurer. 

It was moved by Mr. Skeels that the committee on location of fair 
be empowered to negotiate with other parties if satisfactory arrange- 
ments cannot be made with Detroit. Carried. 

It was moved by Mr. Boyden that the committee use their judgment in 
regard to the matter of a 25-cent rate for Monday, the first day of the 
fair. Carried. 

The president appointed standing committees and executive superin- 
tendents for 1897. The following is the list of officers, committees and. 
superintendents: 

PRESIDENT—WILLIAM BALL. Hamburg. 
VICE PRESIDENT—I. H. BUTTERFIELD, Lansing. 


TREASURER—C. W. YOUNG, Paw Paw. 
SECRETARY— HENRY 8S. FRALICK, Grand Rapids. 
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EXECUTIVE COMMITTEE. 


TERM ENDING JAN’Y, 1898. 


E. W. Hardy, Howell. R. D. Graham, Grand Rapids. 
Frank Maynard, Jackson. John Lessiter, Pontiac. 
F. L. Reed, Olivet. H. H. Hinds, Stanton. 
N. J. Kelsey, Marshall. F. E. Skeels, Grand Rapids. 
H. R. Dewey, Grand Blane. M. G. Gard, Volinia. 

TERM ENDING JAN’y, 1899. 
Eugene Fifield, Bay City. W. P. Custard, Mendon. 
L. G. Townsend, Ionia. H. D. Cutting, Tecumseh. 
F. H. Latta, Battle Creek. M. P. Anderson, Midland. 
A. H. Zenner, Detroit. C. E. Lockwood, Washington. 
L. W. Barnes, Byron. W. E. Boyden, Delhi Mills. 


EX-PRESIDENTS. 


Charles E. Kipp, St. Johns. George W. Phillips, Romeo. 
E. O. Humphrey, Kalamazoo. Wm. Chamberlain, Three Oaks. 
W. L. Webber, East Saginaw. A. O. Hyde, Marshall. 


T. W. Palmer, Detroit. 


STANDING COMMITTEES AND EXECUTIVE SUPERINTENDENTS. 


BUSINESS COMMITTEE. 
Eugene Fifield, W. P. Custard, Secretary. 


TRANSPORTATION COMMITTEE. 
H. R. Dewey, F. E. Skeels, Secretary. 


RECEPTION COMMITTEE. 
A. O. Hyde, Wm. Chamberlain. 


FINANCE COMMITTEE. 
M. P. Anderson, H. R. Dewey, C. E. Lockwood. 


PREMIUM LIST COMMITTEE. 


C. E. Lockwood, L. W. Barnes, W. E. Boyden, M. P. Anderson, E. W. Hardy, 
John Lessiter, R. D. Graham. 


COMMITTEE ON RULES. 
H. R. Dewey, F. H. Latta, F. L. Reed. 


PROGRAM COMMITTEE. 
Eugene Fifield, W. P. Custard, Secretary. 


PRINTING AND ADVERTISING COMMITTEE. 
H. H. Hinds, Eugene Fifield, Secretary. 


GENERAL SUPERINTENDENT. 
Eugene Fifield. 


CHIEF MARSHAL. 
L. G. Townsend. 
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EXECUTIVE SUPERINTENDENTS. 


Cattle—W. E. Boyden. Machinery—Frank Maynard. 
Horses, Speed—Eugene Fifield. Manufactured Goods, Music and Art—M. 
Horses, toadsters, Draft and Pony Classes— — P. Anderson. 

John Lessiter. Needle Work and Childrens’ Work—F. E. 
Sheep—C. E. Lockwood. Skeels. 
Swine—L. W. Barnes. Miscellaneous ond Special Exhibits, except 
Poultry—H. D. Cutting. special on Fruits+F rank Maynard. 
Dairy, Bees and Honey —M. J. Gard. Horticulture—R. D. Graham. 
Farm and Garden Products—F. L. Reed. Gates—W. P. Custard. 
Vehicles—H. R. Dewey. Police—E. W. Hardy. 
Agricultural Implements—F. H. Latta. Forage—W. E. Boyden. 


Looths and Privileges.—}. E. Skeels. 
Recess was taken subject to the call of the president. 


GRAND RAPIDS, June 16, 2:00 P. M. 


Special meeting of the committee called by the president. 

Present: President Ball, Messrs. Butterfield, Young, Fifield, Town- 
send, Latta, Custard, Lockwood, Boyden, Reed, Kelsey, Graham, Lessiter, 
Chamberlain, Hyde, and the secretary. 

Mr. Fifield presented schedule of speed program for the fair. On 
motion of Mr. Reed it was adopted. 

The following resolution was offered by Mr. Reed: 


Resolved, That the president and secretary of the Michigan State Agricultural 
Society be, and they are hereby authorized, empowed and directed to execute and 
acknowledge a quit-claim deed of this date in blank, in consideration of the pay- 
ment, discharge and satisfaction in full of all claims and demands, of every name 
and nature, held by the Ingham County Savings Bank, The People’s Savings Bank 
of Ingham County, and the Central Michigan Savings Bank of Ingham County, 
and to deliver the same to the parties aforesaid or to whomsoever they shall direct, 
upon the surrender of all evidences of indebtedness, and the discharge and satis- 
faction of all claims; which deed having been prepared and having been read at 
large at this meeting, is hereby approved; and said president and secretary author- 
ized, empowered and directed to acknowledge and deliver the same as hereinabove 
provided. 


The resolution was adopted. 

A proposition was received from the West Michigan Agricultural 
Society for holding the fair of 1897 on its grounds. Referred to special 
committee on location of fair. ‘ 

On motion of Mr. Young, committee adjourned subject to call of the 
president. 
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REPORT OF GOGEBIC COUNTY AGRICULTURAL SOCIETY. 


TRONWOOD, MiIcH., Dec. 18, 1896. 
Secretary State Agricultural Association, Lansing, Mich.: 

The undersigned officers of the Gogebic County Agricultural Society 
hereby submit the following report of the transactions of the said society 
during the past year of 1896. ‘The society was incorporated on the 1&th 
day of October, 1895, and at the annual meeting of the board of super- 
visors of Gogebic county, held on the 18th day of October, 1896, a tax 
' levy of one-twentieth of one mill on the assessed valuation of the county 
was made for the use and benefit of the society. The levy amounted 
to $450, and by resolution of said board upon the request of the officers 
of the society, the said sum was appropriated towards the construction 
of an exhibition building for the use of the society. At the annual meet- 
ing of the county board, held the 16th day of October, 1896, another 
tax levy of one-tenth of one mill was made for the use of the society, 
which will become available during the year 1897. This appreciation 
of the society and its aims and objects by the board of supervisors has 
contributed much towards its success and gives assurance of its future 
prosperity and usefulness. Without it, it is doubtful if the society 
could have made a success. Plans were laid and preparations began 
early in the year for holding a county fair at some time during the fall. 
A ladies’ auxiliary was organized in connection with the society, and at 
once met with success. The household, art and educational departments 
were placed under their control, and they evinced a lively interest in 
the matter from the start. Preparations were soon made and contracts 
let for the construction of an exhibition building to be erected on the 
city driving park in the city of Ironwood, of whom a lease had been 
secured. The dimensions of the building are 48x98 feet, and is a very 
substantial building costing $1,200. Nearly four hundred dollars were 
spent in improving the race track and grounds. After all arrangements 
had been made for the fair and it gave every evidence of proving a 
brilliant success, the financial depression in the early part of the sum- 
mer caused the mines here to close, and as this threw the bulk of our 
population out of employment and made the financial success of the fair 
doubtful, it was thought best after careful consideration to postpone 
the fair until another year. If conditions are favorable a fair will un- 
questionably be held during the year 1897, and it will undoubtedly prove 
a great success. 

The farming industry in the county has increased very much during 
the past few years, and it is expected to continue to do so in the future. 
The possibilities of successful farming in this county has been fully 
demonstrated. 

The financial report of the secretary and treasurer is attached hereto. 

W. S. GOODLAND, 


President. 
Cc. E. HOUK, 
; Secretary. 
JOHN W. MULLEN, 
Treasurer. 
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DISBURSEMENTS. y 


Thos. Kissane, drawing incorporation papers-.-_._---------------------- 
~ ‘Bennett & Green, printing circulars_...--.2.-25-.-28-2 = - Sgt 2-2 
Peaslee & Douglas, printing order blanks------_. --.-------------.-.---«--- wn y 


Bennett & Green, a postal cards +. 21. Jer ae) eee 

a s wt renium' list. 252.2822. 2 Tee ee 

i ss e Odgers; ete: - 2. E32 ee 
Wildhaugen & Rittinghaus, architects --...--224.-2.2...0 210. seb ben ee ; 
We 19) Garnen, insuratice .... 2 c2220~ fee tLe 2b ee Se 
Beantifyine erounds,- .-...5-- =) oe. oa a en So op 2 ee 
Hair puildine, per contracts: [v2 s>_- 2/27 see ss eee ot ee ee 1,200 


“Tr " 


C. E. HOUK, ei, 
Secretary. 
; JOHN W. MULLEN, 


© Pe ot 
re 


wae My are 
eae. 3 
va wintan a eter 


INDEX 


INDEX 


PPMP OMINU ROMLT ONG se capi eama~ so oean slenin) ainda a Svan ce ees aa ee os Cane eee ee oe atew nitoe ie Se oes lS 
MECONHES, COMCEO: as sccents- 525s scewesonncae secsts seenee oo sane = se coneneb deste menial Genoa ence cee 
MM CONMTTOX DOLINGHU SUAUION 2 sesas-62- cons osece sees cetera e ane tee eres adammcn ae Saad nact Coe eee 
CeOUuNie LAL CODALtMOD bs 2 20- soes caste cee cs eset ao ose oe oe eo een eee ea wae ean eee tga Snot dase ee 
PeCPerirNt NoOrLicmiturdal Gepartmoent:-.ac.s2--sssse auesnee cocan eeeeee See een a cee eee 
ALS CGGYTNT | SOY 0G SS a ee ene pS Oe ees ere ne a ae ee Se en ene Senn a 
CTT ROCIOMEE Vina” Se sacs wc wate a cas Sone nace ae ome Sean ccat een ape See ee ee IOs Soe he et Pare Pt 
Account, RUeCInIADDTODEMLION== 4,-2.2 22s aa oa ene ae ee eee ae hoe es eae 
EOI te Stil GNby LBUOL: sas cane soak wo Swabs cacces- ones aso ad ae cee ey ene poe oper eenen aoe 3 Sac oe 
‘Account. SUMGGHIS, LOGS ao occ seen ae~ nose eee oe ae ee ae oe ee eee tae chat bee a eee 
FICPOUTi bs DEORSUY OD 9 sommes =e mw eee wn eo eee lee eee eee 
EDU TEE: ey Le LE EN a NC eS Ae ee Pee eee ee Aa pen | AF i he ee ee ee ae eS 
Ae TORSO eeO pis. COMling-wOOd.--L.. 22-28 25 22) be cc Te ee ee ee eee 
Ade TORNIDYaEL Ot Wel ©. Altec secs. o2 eocacs oSe> Sandee eee a Sone ~ se ee PEt ees eee ee aie SE 
TARA YCHBIT Va CINOS SALLOLLOOS: = acn'\oso5 a-6-cnsan= seasons tated oa tee ede ae eee ee ae nee ee ee 
PLEO RSV EO ele PATTI se Ree td 1S tees Se es ee ee eee ea ee 
PEeCesioyeL Onn. George. 6B; Horton =e" 2 es ee 2 ee ee eee 
Ce EEE y ETOH SVG ELLTSR TTT «ESO Mineo 47 2 Shee ane eo Bn 5 eee pee eens See fn anne ert ge 
ACURA HOLLIE UNMATNIVOPSALTY sensu ao) sees ao ee ee ee eas 
MME TORS Onin OnGeMmentes ors ase ae 22s Sees sc 53) sone aes) See ee eee ee ee 
Address, Master aan AGRE EEN re me ee ee 
PRA TCSSE ye hOs.) MLM NBs Ssesss Sen A ae eee Stes 2 2) iS oe a ee ee eee 
A TIGH bET SOCIOL) GOP DIC: = soso aene Sams 2h <1 aie eee TEE, SS eee ee Se eee 
Aericultural Society, State committees of-----..- .----. ---- S25 25 oso ao Seen seen e enna =e 
Asricniinrish hy xperiment Station, report Of-s.-- =... 62 2.2 5.8 ee ee eee 
AIC NTAL SOCIOL y, OfiCOUs Of 2228 one a chs cess oe ee Ee See 
TAC IRENA CIO UY LALO a ocean se aces See: i ee ene et ok ie es 
A SICriiet NO LALie aye li Ee Ba O yes. eet 82 es eS ee eee es ees 
Agriculture, the leading pTEYG UF (s,1) esl ee Oe ee ae De. kL eS a 
APrichiinra survey OL Monomines County 2 2---:~ 2.22222 das bo eee ee 
APRIGMt antl SUEVOy OF LON COUNTY S> --2 = =) oe 2 eae d ee ee ee ee 
Acriculinesa) survey of. Dickinson COURLY 2-22 22.. -2222 $22--c2-252-2 ee eee 
RericdloHtal survey OL MArGUOLLe COUNTY 22 22c—) = 2setoe22 ao a ee ree pe 
FE (TURAT EC, SUE Kes epee he ee ae 38, ee a ee Se Dee ee ees Soe 
AeTICUI ELE, SPECia WCOUTSCS IN. aso) Sonat eee = 2 So a oe eR OE LR 22 
Apriculture, report of department -.2.- 2-22 222. 2-5 2520 bees o ae ee eC eae! oor vais St 
SPAN ot I ee RED ee ep ee oe gee ee ea 
Teri Se FESOLOTIOHMOt see ee oe gL Nae od lee Se ee Ed ee ee ease 
PAPUA TERED PTL GET es oh et ate shee fed MT ok a eee Oe eer oe eae Pere te AA 
PUMONGAS Ab SOUCNLETAVGM S22 son a5) 88-5 eee Dee e Ere eee ER ae ees 
PEnOreenc hts Ey TEpOrniOr. =). oie e we, ie a eT os 2a eae Cn Se re See eee 
PEMPUV RIGO mL OLGl ZO Sees 22 en freee es a2 eon cat tt. Cet ean eo eee ne ee See eres 
PLIMOD RAE) SMUEORS oes < be copeee se 3a esas tec cones 08k a ee eee ee eee eee eee ae 
fe LESNAR SG Fagg eb Cy) (STC pa fA ete ea eS CE oer es ee ee oe ee ee SS 
PRELEIST ARO DOLD Obs taase: eae een 5st ae mt SS NN eh haps) eng rene cys 2, AP gee poe 
PLEO UE tb OU UE EPL VOR ate So Se a a a a A he ei oe ee ea ee 
PED EICR A MOUGHS OF: VAEIOUIOS: a eof et Ns oe a oe oe ee bE Boe a 
PELE PAOU TIL s Fisk Vere oo 6 dies eek La Se a Oe ee ee BE Ee ee ete ee 
PER DEGHELLIONG £OEOUOSCi eso ne se es PG in ee ny ea ese Se 
SPL T tern at OUCH VOD St ..2 2 1 eas ees Riek ok 7 ha) oe ee De oP UR Ce A 


LEGG a Seige dha, iy So ee AO es ee ney oi en 9b ee. es hk whe hd TSR cee ret Oey. oS 
HEC OLin stn Dain Olt sey ae oe ete es oe eee ra ee a Ake 
MneberianmMediaaLOrMGOlLiVAbLlON =o sess serosa ms tn cas lek eee eee ee wee Se paces. 
aap LOrinuatainingret meses ear tet A Seo SIR DERG RUMORS One so A aa Se Da 
EULORIOIGD INE TADOUI OL eres nnn tne ek eae a ie EAN ae ee yk 
Bacteria cultivation of 
BeCIeria NCUA COLLOl ess caer eos Sane ee Sine eee uae ate eee Le Mee Ty Seta ee Oe ees 
venti AO MONS PY ae! Lee ke ee a een de eee Senos ee Sete a ey eee 8 
Ball, William, uraeitidnt | State Apricultural Socioty: 20 uae tee ren NON tae ote oe HEEL 
Barnes, L. W., report of 


5354 INDEX 


Barrows, Wb, TODOrb OF .6.26 2b Kuk cea toncaensuwanconukwen@ube onsand scene asiee nea eee 
Bea] OW. a), TOPOPG Ol nc ~ 6 oe eetede rece ede een oe we eee eb endear enn on ae oa een e eee a oe 
Rees, hupplementary report ON. ce soe ou Se et eee rn he wee eee one cee ee oe ee 
Hees St the MOlMSPE roa. s es. - 8 cece wank See entbe souk ubeniewors snahh canet arms aL Maen ene = eee en 
IGOR TOON oo seins oc octane ob Sowa can soweutes nae pean soon «aes eee oe de 
Re6S ONE. PTAPCS.<- 5. 0s ce n= cone we pean e ene ace ees oc aete eee ase s «aah Sep ans cee ee 
oe Py Ag se Ree eee EE Ee Oe ae ee eee eerie tnt One ecg 
Bee paralysis ......---..- ------ --------- --- = 2 = nnn nn nnn nn enn nnn eee nen ne nen nnn nan eseenee 
Beets, varieties..---....--- 
Bird, "A, G. -, member Board of Agriculture 
Blank harting 00270 Se 6s eee caaes 
Rlack peach aphis.--....--.-..--- 

Blackberries, notes on varieties. 
miackherries, teats Of. 268-5... eeu. seks ans seat ees socsene ask eastee ele ==> eee eee ee ee 
Black berries:at South Haven..-.-.2< 22525 .0os soes ok conde wasbieee nce cs ccngetenosseenst ae. ane 
Botany and Woresty, report of. 2. 22.5 oes ec koe bec ok nena cecsestes oman cee eeee es eee ee 
Botanic garden.-........-..-.-. eae, 
Botanist, consulting report of- ae. 
Boyden, ‘Ww Silta, ODOM OLess2-.k--2 55 = 
Bulletin 135, commercial fertilizers ae 
Bulletin 136, farm department... 
Bulletin 137; feeding corn smut - fe 
Bulletin 138, on pig feeding -.--....--.--- 
Bulletin 139, poe elo bso eS ee eee Soe =u 
Bulletin 140, ropiness in cream and milk-- ay 
Bulletin 141, forage plants and wheat---.---.-.---- © 
Bulletin 142) SHIA trite soso ee ee - 
Bulletin 143, horticultural department.-.-.-.-....-----.---- aS 
Bulletin 144, horticultural department---.-..-.---.---------- = 
Brilehin' On VESCLADICS... = <-266sc5 5b 5e 2 oS eas eccans copes o=chee 
Bulletinsiexperiment station... . - 2-25 2s--2- oo eeee ee eee o-oo eee Lae 
nibht hewn Re * cece c= ie ees Sc otro eee ee ete nee beat Bene Sc obs Sete noe ae 
Butterfield, I. H., secretary Board of Agriculture: -.... 2. -- =~ 2s. -- == sosece eee eons eee = 
Butterfield, I. H., report superintendent of cattle--....--....-.-------------------- Page Spear Sf = 2 
Butterfield, K. iy superintendent farmers’ institutes_--.....----..--------.---------------- ------ 


CADHEPO VALICUIOS:_.. coLc-- - stoece ecce ae Seecns enon seems =~ a Aeises ser ane nee = aa = eee eee 
@arinon. He bs Address DY... ds. < fons an conn bon ode ee ences Senens Sewanenicessas ape ee ae eer 
Gathlestcolere se oe ee ee cc lnce acca se tae ee eee 
Oherrics atiSounhElaven ce. .2. so2cccle celn cd ecacco este desea scce dn sense el eee eae ee nae a = 
(SHerripe TORtRIOL ete. ob sucaecoced ba wee co bn ena banca eee ee a © oa 2 See eee = ee eae ee ee ete alae 
Chsstnitsiat south Haven -2--5s222220 2222s one aoe ae a eco ee 
Chemical department, report, Of 22225 <2 <2 2 os 6 oc caee cena mone So nce eee ane ses aoe eee ee 
Chemist of experiment station, report Of ._-... ----.22--2.---- --<s26 225 mee ene bere =e nee ee 
@hemical Taboratory, wOrk Of. 2.2. oc cesses eens o eoene seeeee anne nc oe een eleenean Seine e ieee 
@lnhss instruction -=. 2-225 c-s<-- oa~ 0s eesn cacece sncena beense uw ccmee dep dcae tees saa 
OG Vere ee a eee eae Siren ates eae ee eae 
Klover-erimasone -oet sone. ccs neces pence a eee Se eee ean See ee ete as epee eas eee ee 
(MlOVeT GIBGABO. 2 essen oo cnn cence ck ceo ant coe ca okec pnnbne walake coeae cuneases sina soeene ae 
GlOVErOEM aM pre ass. 6 Goss s. coo aeet ec seban ete we ca caceny wane = nae see 
Clover; mammoth re. -. oo) sec = osac co ccde cock saene eee eee ed nee Reset cma ease = See 
lover BBCHAN Goethe oe oo oe cccnc wnac cen ne cn coset e tates 6 wet eee oe er 
Gomb foundation, teste of 5 :--2-. 2.32 02a ce oe een ee eee ae eee 
Gomb foundation. 6 6222. oo oe ek nade eepee sconces ee eee Mpls oie) 
@Comime»ncement, 18962222 ee ee on oe Soecee mceceas seee eens =e 
Wommencomen ts 1897 25 ee ee oe eee eee ae Ce eee a ae ee 
Commencement address, by L..H. Bailey... 222. ee co es ee en 
Gommencementmaddress. 6-2 eae ee ee eget Saas Se 
Gonimercial fertilizers, bulletin on=/--02 222 Se en A ween eee een cee See c eee 
Committees, state agricultural society.-~. oo .s2—--+ c=. ---- epee = eon ee ce ee ee ee 
Gollere "RECOUNTS 2 eo. cook seis oo nme ool oe sn cone eo wasn a cae eetae ene Soe Soe eee 
Collere education: reform in. 222) 22222 - cso eet obecaees Sasson sca eacs ano sioner acne eee eee 
@olleroextenkion =>. 242+ os cores So ekes eno cat aoe Se aes e Ono noe San nee ee een ae heh ate 
Pollecohond ey ee eee oe cade cabbies boscen a baeese ences Scones. sea ssnes ohans nena one 
Gollegasinfltience of 22 =o soe 2 ceo c aac Re acoe coe och bcc sene seedee ae ne eee ee 
oligo a lendaSalosiOf co o2sscs. 0 = asoec eo at bode o Seneae ee mane as sane Bee nee eee 
Colimewood. Co B../ad@ress: by --.. - 22.6.2 cas. seoncc tose coop es eaetan op enee =e Seen= ae 
@a-operative experiments... .2 --- 2.226 pone con nd ee owe reece eke ee one eee 
Co-operation in fruit selling 222.25 222.2. oo. 2 ose co neces cen cece obec lea ee snes ee 
Co-operative testan. cctsesr soon ns aco cob e omccee bans seagate ces se cceces eee eee eee ee 
(GOTT SAW GC teen oad ee see nu aoe ene ce hee Seer ae ae Siete ae ee rr 
Corn: Amut, for ‘cattle joes sone en ee eee eee Soe 
Corn: smut. composition of: 2. 25 -22=-- 2 tec dac slob nee onde Soe oe ees eee ee et eee 
Cows -yield Ofmilke - = 8 oe eek Se cas occas ce Senate ae ee ee eee 
Cream. ropiness fim 2 2 hen ness eon oan Sec ee coe ee cle eee ee See pe end oes oe 
Grimson: Clover 32s <2sws 2b bese caeces cook Jedece Secese te, 6 oe cdan beet nee ee eee eee 


$24 
Grozier: A; A‘, ‘bulletiniby ea: oo a a een ee eee 
Cucumbers, varieties Of=se2) 2s es = oe eo eee eee weisendsdcl descents eee 
Gurrants iwarletioslof--- 2 secs ae cae 2 bocce cee ee oe eee eee een eee eee Pe a = 
Gurrants‘at:South Haven. 222.222.0022 bos oe cb ccc baa can sheen chee ee sans Soe e ee eee 
Currentaccount | 5.855 on Soon ew Sow ere ee ee 
Gustard’\W.AP., report Of22 250 = 22d twadc ceed Lasers ooo eee eee ee eee ee 
Ouptine MH. D., reportof. 2125-295 2is2 sack wack ce See oe eee eee ae eee 


INDEX 
1D}. 
NOs eT asap eee ee ee maa oe reas eae k ee Soe ee hr SR Se oka ee ee 
Pan ielessey Ll RAG OTOSS ED Varo ee eee eee cae ee eee ks Fok Sees RAT | UR peers 
Dairy institute Se a ae tae Se eemona  n wicitealseeta satan teas oe bene ee tas sated lo css oe Re 
Davis, B. F., treasurer of Board of PAS riCUlOUle cee ee eae eee eas ee ee DS 
Depar: tment GUarAWIn? wr DOLl. Of 25 a ee 


Department of Zoology and Entomology, report of- 
Mpa seis less DILLLOUIN DVS 22 ss aaron ao eos Su ccee ce oce sess zs : 
Department GIHORLICULLUTEG, POpOrtiOt- a). Poo ey es Ee Ea ed ee ee 
MBDA CHIC te TO nOrla Ole >. seen ee te See 8 eS Bon Go oes see soe od noes eee eee 
RT RESEROROGE Ty Lee Beer ee ne ene ea NS Si 2 See baste canes se Sas SO eae 
LINEA) CO LIG LC TTB ener ee re eet en hE Se Sf a ee Ee oof aR eG ae yas 
PirScronoxperinen HstanonjTOport Of= .-ceo- oS eee ee oes Seo eee 
Dickson county, (SULVOy, OL... 22222 255- -2 2 555 anne oo aces oes ouc oes ae Re ae 
AP PTHOR De BEIOUOO Mh eee ann ce cnaire cece Saale asus en eka oo cewlae teens Cote anete cok ee Sete ne 
Donations te’ herbariiim:-.—...-2=s2<s. ------ ee eS 2 eee Be ee 


LP SHerimonnstetlOle COMMNCI cassis or seule Syet Fae w ES Nee  A a Ue oe a ee 
Hxperiment station, officers..........-. --.--...- 
Experiment station, account... -..._--..---.--.- 
Experiment station, inventory of- Bere = eee 

HS BOEIMNGN i, SLAbION Ges = 222 ee en cee 8 

Hxporiment station, accounts:_ 2 +252-225.-- 2 --.2224 2282.2 Pee Psy a 

HEPOELiNoent StzuiOns DULOtINS!Olssocsslsco se cocece wae teens Sosa ee eee ee eee 


LEME CST LWA CO CB 9) NG te = ee eee eee alee ee ee ae eee TS eee my et as 
iarmors Clubs, mcebine Of association. -2...- 0.2. 225-20 sascus sce een see A a ee eee ASF gs 
Farmers’ Clubs, State Association, GIsCUBAIONAOfsese Se 2) Ba eed Vaatine “eee ee 
Farmers’ Clubs, declaration of principles a ep oe ee es a ne me a Se a pe 
Hitermers © ltbs, O1cers OLstate: ASSOCLAbiON. 9-6. .2c25 =~ « <se0 ocean seen ene =. Sen ee ase e eens 
Hentimeep ae hMnonU ACCOUMUS sso. cee s Sestai a tens oe oe en ek Oe eee ee ee aoe oye Oke seers 
IS EENCLOUS = ose -e se. = SES Pa ae eee Ae oe ee a ee Eee 2 I aE 
Farm Home Reading Dirclsiccne 2: /sinetek. siete 
Farmers’ Institutes_........---. 
Farmers’ Institutes, accounts -- 
Farmers’ Institutes, lectures at 
MARIOS DLO SiON bes LBL OLS=- 2-2 542 A.l UF Eee es | SIZ os as ease ae ates Hanon eae eanee ene 
MA NOM enNOMMINEe COUNTY ac. 2 oe snes See fe BES ee eee 
ING GahiTS 03 Ge) Ses So ee se ee eee es ne es Pee te ee ee en were yee OS 
Feeding lambs, tables of AC RS RS, Ss EARN Ge PISED Sieh OCR CONTE TE. 
HeSine ane ANNeLLOL fae. se eens eee... 2 bes ee 2 ee Ba ee eet 2 ee 
RaUeoin ee lAImoSs;tOOd SUUITS fOr s-c. 552-8 055 —2-U 2.2: SEL Eee sess ee ea ea ee ee 
PRIS GLU Td Og Pgs ee ee Sl PE oe co et a ae RE Re se NRE AE Se Nee 
HS paine shies TOCOnuReG es eros ene ates Se 2s ie abe le eee Se fe ee aE ee ate, 
LUE UbLA ere se (Day on basa c Eh lee Sen So PR eee ey feo coma yates ne on eee ee PRE .. & 
Fertilizers, commercial, law to regulate sale of......__---....--.-- Race gan SSG ee LE ae eo 
Heswiizers conumercial, analysis Of, DFANGS) ...25.s2-2c5s- es eece ene es eee noe eee eee 
IA ZAS ERR LEONG Cone ee meee cae Be OTD i ee ei Sle Ue Se en eh ies eee 
ICIEDOELIN OI Lames oe aera neeneers IAL TE WS LR A er os Sind ree 
HERE SES COM DAEISO MG Lee e eee ateen yea. ee Semen! se Sw ee? ON TBR eran Le ee 
Forage plants and wheat.-_-_--...-- pee eee ree 2s or av oe Mt Ae Ree eee te Seen eee 
HUG THES TA Sa a See ee a ee Se De EE 5 eee a PO EPP eee Ss eee 
Forty Years Ago, poem by Frank Hodgman 
Roricibisnniversary Oxelcinoseens pees elem eee 2 8 a te FL ee eee ee 


Sella ©. VW ., member Board Of Agricultures:.... 0. 2o22c ss sors sas sok ceo- k=. 3s eee 
Gardens. en os wee esa Gabe Seco eyo ee ee SE SS eee BT = sos ee ee 
VAFURtI EM ELC DOLULOE oo) 22 oi. os. hs See eas sO ae rel ie ea eee 
Gladden, H. 1230 I] ee ee ee ae ee EE ee eu: hoe PY awe Tans tee aT 
Gladden, H. P., bulletin, small fruits .. 
Graduates, names (05 tape a ee eee eS PE as SS a a 
Graham, R. D., article by.--....--- 

Grangerstite-) 2) es 
Grange and College_____....._____- 

TYE DES) SiO uM TeEEALV OTT aie eel e LIS ETAL a eh hee Peer eg oe) Lee reac i a 
A DOA) se eee ee EMN CIS tal LDP RIE T BUM TS en er Pon cl dels oe nly ee a 


; . 


0) 
oo 
— 
A 
~) 
ic] 
4 


airy: vetCh xt tose ch rece = San cn dos one cna w nc omen tes ene Gunner sans endep ada > ane ae oan ape ee 
Hardy, Fl: WW, TOUOrb.OL. ~~ = o= ee seas cou eee edd cas vale can sane rons nen = Same pen eee Bae eee 
WerbaritimiatOollece...2c.. eee e en eon eae ec 
Hive, non-swarming.-.----.-..- 
Hodgman, Frank. poem by-.-.-.--.....-.. 2-925 25. ooo on cme es 32 enone awe = alas a> see anne 
Holdsworth, WwW .'S., TEPOrt Of. oon ne ee aan se ee ce tees ea eeea wee eee 
Horticultural department accounts .-.--.--<-.- ----- <n oon none oe nn owe 
Horticultural department at institutes and fairs -........--------------- .------------------«---- 
Horticultural méetings.-_. 22... oes ono a eee ben ooo pee ena ees ee 
Horticultural Society, State-------..-.-- 

Horton, George B., address by 
Horton, George B., Master State Grange...... 2... ----- enn we eeen nnn enn nne ones ---- so sees «5 


Improvements on farm ......--.----< .~ 22. oes. se ceenen coe ce on acer maon'ecenne cons ae ens nae= ==n Seen 2 
Tatinence OF the Collere foe. oo ccs eae see gen ee bas eos een ee ease coe ae ee eee ee eee 
Institutes, ANDIVeLsary MOCUNGS — 2. coc c sc ceeec ce eben Hope cceewe ease n ene eawee Bs Satu d eee ee eee 
Wricomie of Golleven se eee oe soon cle sence eusen phe cenjecesns sem enn mee nen a = pstee ele ee 
Inspection of fertilizers, object of --....-.-..-- 222+ 02-000 enews nnn e wenn nn eo eee oe een wns anne emnnee 
Wnptitutes: GPATIMNOr sooo oo tcc- co.cc. conse ew cccens secs sneee eee ene oneal seeniee seme 
Institutes, lecturers ats... .......-.------- ---5 256-22 a ads ne eenn enna none ee sensins ss esos —- 65 ee eee eee 
Teh GUTOR list Gl neld soecce cabs oc ec cee dsewc cote Soce wake ac een eee See eee 
Tmatitutes) (OMmGCerniGlsetesoce. s.-2. aoa eccwam gece ease ee aeeene nate esa aet ae eee ee 

MMS hU tes, MONE eee owe crc .co oe io secen seeeen y weseew es esac eves meee ioe =n Ria- =e sd 
Wpietibutes; ONAN 222s.) os. 2 52 ce ccc soe cet ccc os damaciesean oWende Sm marnlo~= === en enle== =e eee 
TstitHtie-sroungG Up abit. LiOUIS.2_ osc eceee cea none Sees eee cedecle = eee ee eee ee 
Institutes, subjects Giscussed _......-o2-22 2222-25 oa sane Seen osc cose e cee wac scenes = eee e ees a ee 
Tnshitutes WOUleH Ss BECHION.—W2 \.o2c2 sco pe - oonee Cocks Sen anct seco ace oe den oe eeen ee 
Institute work by agricultural department.-.....-----. ----------=----------- ---0-- ---- + 5-0-5 5 enn8 
interces tune; Amount Of- 2. . 2 cs see Does ec aed ae Shee pAb es hee eaces see eae teas eee 
Inventory SuUMMATY Offs i.= bo sslo8 he ede Bes eet oe een Woeenc eanws) Bees caren sane re 
Inventory experiment station. ......:.--..---2- --=- -- -2se --2- 32-2 cone ow weee snc - eee n= eas = = eee 
Imonicoulty WAUEVOY Ols-- 2. = se ccn ee sarees sees eee oso nem eenan once elena ie ee ae 
Irrigation, experiments in.......... .--------- ---- ---- 22 ewes ene ceene enen emcees 52-0 <oe no anaae aeeeeee 


Johnstone Mrs. R. F., address by.--.-.--..----------------- RPE eY Saree LE ABER E EES Su 


Renle: Varieties Ol. ce aoa s nae 2 neces osee neon me acon ees ence me clesscamews awe cee s eee = eae a ee 
LE Site) 3 ee Sh oe eee eee ae ee ee ee ee ee ee ee 
Kedzie, R. C., report as chemist experiment station-.-..--..-.-------------- ------ ---------- -------- 
Kedzie, R. C., personal recollections of Edwin Willitts--......------------------- ---------- ------ 
Ment, WWalliam: AGUTeSS DY 2... 2ce-2- sc cnanc noe onaake angen = nan co nceeeh ap ssemees aoe ee 
helsey, (Meds. TODOPE Ol +..-2- 2-2-2262 ce bomen eee eo rene sends cee nee ene 
Kimmis, A. N., president Farmers’ Club Association.-.-..-------------.---- .-----------------=--- 
Kdimmis A. 'N. address. by... -2-22.25-2 220 2 ese ee ed a 
WoehlRabis varieties OL... .2-.2-=—---- cca see occa te eeseiee was Soon ceee ee esse = saan nae Ramee ee Stee: 


L. 


AGA DOL SLUGONL cose ceese aa5~ cs 52 Bh sbeoese co dso ono maeep ce = Sas setae ee mene ton ee ~~ 
Maribs, tanbenine- Ole. t+ 32: =: odo nek eke eS ooo eee eee 
MaAngon airs sli bey POPOL Of. =. 224 2.225- 22. asso aaa = oon See aatew Send aa acne |= 2s aria le 
Tiands, Collere, sales Of 22522225 sos. cscs st ae cetes Set onlo nsec sense senses sa q='snc-e pe == en 
Tig tte. HUE .rOportiOfe = a2 2c cence Aces Yon 2255 sos ee en a Se ee ee 
TiatpasWvViie:, GUOTeRS DY... ~.-- s-sccne nos octet tee nd sweet once en ee Uae nae ee tate ea 
TSGITOTA at anstitUles= toss s25. Soe a2 Sees Fe ey ee ee 
Messiter Ohi, TODOM:OL. = o.2...2- 2 ..ck ben oo: sae pee te oe ee ae eben a oe ene ee ee 
TishtoCOxGisGase Ol eke. os - osccs core sees cache eee Seek e chee en ace ape e a eee 
Metiite, tarts Ofer ess: L752 <2) ae ke ee ee eee ee awn ewce Svacas oes 
MhibrariansTepoLt Ol» 2se oll sc. fiend So bkak Se san ce caes co tees coscee a neenee sae ea= ene 
Lockwood, C. E.. report of .......-....--- SE 5 er Ro De ws A ee 
Induces, Cyrus Gioletter trom)... 22222 Do oe ee Bete ee eee eee eee 
yon. tel. Teport Ol .seese_ ooo) - ecu ew scans seen ap eee Reece eae eae ee 


Mathematics and Engineering, report of department 
Maynard, Prank, rQpOMt Of ascse- = 2hces cscs eensee ee aeeee eee 

Marquette county, SUFVCY OL 22: ~-2 2.222252. ee eee see oe cane eaee nee eons) cane ane ee eee 
Marston, T, f., member Board of Agriculture misc iio sooo enone een none oo anes eee ee 
Marshall CG. ., (Bulletin by 2 eece fo cd2e so seo ae eek k Set aan Savers Scene ee pan ene ene eee 
Maranally Coit vTeport Of. 225s oes cad cae ee oan ee a one en ee are 
Mechanical department, report Of 2222 222222 oce cto ce secn o-U- woeee beeen a ae aedes saeen=— one 
Mechanical department, additions to equipment-.-._-..--.----.------------------- ------------ 
Meeting State Association of Farmers’ Clubs--.... .-....-----------.------------ ---------- -=== 
Meeting of Alumni. 20:22 22 sc5 ices so oc os a eee ee 


INDEX 


Memorial exercises to Ex-President Willitts........--.--.---------------- 
Menominee’ county, farming In- 2-22-22 = 255-2222 5-2-8 22. . 3 
MiunoMinee COUNTY SHUEVOV) Olsson sess aa n= aoa sae oe Sacsas = ee taped anian sar eece aaa oa oa Seen s 
ME IBHTO lie ICANGNSELVAUIONS es sate eee nn a ac ae eee | sotseaee een eee a ahaa nanan clecleuas <n -nee ee PSA 
NiBiS HO WEVATICMOS: -- 2-5 e ese pse-a es ecas anno sese sa ee oe seo eeelecens a SERS SS al eer en 
MTN St CINE SOG eee oe a a ea eee ee ena coe ne ai be Sao et eee osk: Lee eee 
Monroe ©o)., member board of Agriculture. -:-- <----- = -225 5 < so 2se cesens == ae 2 tle eee 
Moore, C. F., member Board of Agriculture---.-.---------- De AS ES ae |. 22 22 eee 
rea ee nO TAWVNEDioe ss ee nieces a on ee ee. ooo es denen aemiiaeks oo 25 Senseo eee 
Mia prnibsialt SHOUDL ELAV CH OC. s- oo teras ao oo- pte ws aoa selena s codoos soe ceee tase ns Cescesee seep ee 
Mumford, H. W., secretary Farm Home Reading Circle-.-_---.-....---...--..---------------- 
Nilpieita- ecyeipet? Gi: (COD iy pee Oe ae se SRE ease aan See ae eee ee 
WEEE AC COSRIGUS (LO eo etew cae sete no ate see ela nha Shae Sen epee een no - cate ts e 
DUET ENG OE eee 3 eS eee SOL SO ee SS ee eee a eee Se 


MPCSIME Ra SOlMtl eel aveOne- 222 ees. oS soo. lS ee oe oooh ecedopabcasece ooscse cs metesee = s See 
Nein Viaemus. HELICIO DY.+.- on snc) os 2 osc oe acto sense eee ass sa ewed sacaae eo ma sm ateen Ese ee osens 
2 SUTE@ De STRETOP CDs. = - =< Sp cos SE Re Se ce BE as Se EE 3 
DSTERS Din SGT eH 18 ERGs) Nee a5 Se a ee eee ee eo ee a ene Ne eee en S22 


CODE! 2. 220 $2328 eee e452 eS Se eee BSCE a ee eee ee as ool 
BP BLSe SDOELINOGNE SLeuiOlM ss sea ee ee a oe ee on Soe Pear ane aeren\o ani oe aan 
DITO REAR ERIM B INOS es nce sone ae cones ac ere ee ae cone eno d as oo gennee Cemene mee nae snes see eee aoe 
“ond Case DPIC a See a ee I SEE OC aR ner nee pe eereacaeas = 
MH PRIS SV ATIOUION Olmos Stance soar a--- panne oa asce = =a odeasoe ares neha eee ene anes a vaceenaes 
Orchards and gardens.--...---.---- 

Orchards Experiment station 


SCH OSIAE SOU DNR ELA VOI on 2 isan oe ccc ecee acento ct a cet ans oso oe Sens ge weeenasalas sa53 = epee 
DEES C1 GERGS CIEE) Ee eee ee ee ae aeRO eee ee eee eae 
REP GH HOLES ONEVALIOLICHDo= scene. =o santero can saan ees sn enlaces = Jota eee ane eeere 
Pon PCH OTCRION VA BICLOS — ees oes 2 ca coal seeas = eet aw eae On ie eee eee es 
ried en CREST Cy ese ete se ic a a el oe ns Sete eee eee ee 
[2 larga) seo Se ee ee ae ee ee es Se roe Ie 
jeegbes, Git Chopin 1s 6 ie See a aS Ss ee eee epee Pare oo Pee en Sse 
EES eROLESIO MUNA TIOUIOS Sooo 2 2 aa See ote oa ao a eee ee ieee ae eee ener 
(EYEE HOEp, EL OF THT OMEN OE Sy OF) Us) 2 ees ee YS I ree eee eee aa 
12 are Sete hie recall haven pe eee EOE IS SEE TE Se eee eee res eo ae fee See ea ee eae oice 
ipdecedin omit ples OL nwele nts ecss ee sense nea e en. hos en eae cana eee nee mee ae eel ee eee 
IPS) en Ot See ee tee See ee COREE See 

Plot Ged Ney as 25.22 scao ssc ee pent aceceeeteee~ ene sere 
Pingree, Gov. H.S., member Board of Agriculture- 
LEAVE OES 2 | Re ee ee eee, Se oe ae 

i2ayTigiim: [BESS h a tibet ee fe 2A |e RR ey 2 a es ae ee ae eee eee ee 
eins ROLES OTUWATIObIGR fens oe Sen Seen ne te a oe os eo ware e seen eee ene ae neers sone en eee 
i EAISFEDYS Ob SO ARTS Cho) 2S a See ee ere ee eee ae ee serine. 2 
IEGiP TIPE ESL, Hep MOE 2 Ce] Nes Ween ee ee ee oe See es 
TREO TE: Teele eNO See eee Ss Se i ee ie ea eee eo ees 
TESVETTU ESC. Ce a Vr ey ee a Re ee ee a ae oe serena 
PESsieHteropOll, Obsse.. ae oe ts ae ooo ee es Sao aes oe Seen ee soeeedas eae eeor ee eee 
NEF COREE ELITE CONGO Cee ace oa ne ee aes ec ae see Se ae ae eee eee - 
ProscranMptiNsblumniG ook t snc cea cscs: eee ecocseeee esse Sess Jae | Rays Nee Se ols Fe ee 
IP TO peLUyOLex periment stahiOn 22) son. 02> ak neem ones sews acecan conn eeanee snes -naeas> oe ee aan 
TO pOrbya um CMLORVsOL pa. 6 an =e aaa seb esa ne ene een ea eel nec eee bee sawlee ne seep ne eae cee 
Eroteplasm. <2. o-8 Pee ae See eee lo Ab ok ae cee hein a Bae uM ao eee 
Prise nn tel .40 Cressi DV oe eon Seen ne ee ee eee ee ee ee eon ee am eh eee ee eee eee 
TMC RCHOOIS, MOWEr BCCOSMOLL Ulsca sda teen eee oe ck nsec elke ca ont eas onata sau ese ee seers 


Mem CeS EAL SOU DI: ELAV OM s+ 2e- \ocsncme noses none ee a sea eae wee San VE SE oe oe A 


[pIMInH BS RU PICLICSOls----— 2-25 oscus) cSesne a saat eae ae ae wm ween ee nan She ca some eineena aa pas 
heialneirin 2 year tables OL.2 .s- 2-5 obec. eee eee ean oe oe neon sedane oes coe sep ann jocwd asennad 
Eee lestith) Mt sr epOT b ON DCGNs 2. ac seeese ne nn tee ease as See een eeie sa once — Hee nw onan eee eee 
(EE Gey Dees oe ee ee a Ie ae i ae ee a a Re ee eer eeceran =o 
RS DUSEEICS ANOLERION VATIOUOSa: -... <5 ssa eee see nee oa area nee ogee come be mateem Ieee 
TPifstepopioyciet {SIS HAS tELEN tle) & ey) 1 Wena es A ee ee errr eee aa 
RODE TEM LV ArIOUVETOSUBGe coicc oc one occ ama oe con pos cen eee emt eiee ee cance et oa emcee sae aeoe ees 
ased fh lr PO DOEUIOL =. cee san. co cnc~s accuse causme SHenpesesse tones 

ZO UDT b Osa DIUEIN pate ts eee ane moe 2 oe ona oe eee eee ee ee eaneaees te 

enor t Of DACTBLEG OS Ries oot ee ee sane om cneee s Smee wae sens cee nebes eal ecesanecnena masa $3 
noponiOL chemuctGGDATEMOn bh ass. ac saek serosa eee eae ee eee ae aeks caer scannae 
eport of consulting botanist 24... <2200 - 22 = -- ae noe ewe cen bmn ccees (enenns anon ep onenienn eee 
BBOriUn CONSUL hey ZOOlORISo* ss 2225 02 s5 see oe cans ee ceo sea nses ee teow nee tees eo seee mae eee eee 
Report or chemist, experiment station —...-. ---<.-=---- ==... -2--54-.--- pipe en ee ok Be ee eS en 
AERIS Ol HeDATTIDCH US eee ccc ae eae nen enema eee eas io capeaebeasc seas oot oanon enedeaear tease 
Report of department Of HErICUILNTO.--- o-2-c5 2 22--~--o-~ aoe eeacecs 2s a2 gan ae 2o0- + oe mee eer ane 


68 


339 


OBE INDEX 

Page 
Report.of department of botany and forestry. 2. ee. oe ieee cnc ccn cee ceslewy aoniw anos See eee 48 
Report of department of drawing: -.-2. 25. 2. s-o seco, shabes nomuls ot one bene ceen ele aa eee 68 
Report of department of domestic science... so. si. nse ones ee daee ne cwn tees yan dee Eee 68 
aport, Hower seeds at Gistrict'schools ....2.--0 05. nckccebecce owe u a SEeR Se oe ee eee ene 38 
Report, 'Gogebic Agricultural Soctety 22. oon ee eee ccd coten canned eleepeeet none 529 
Report of department of, horticulture... 220 noes. cece keeke we ones nant oe oe ee 382 
Report of-horticulturist, experiment station.....2.. .-2 250 caseen~-+ cou baled eee eee ee eee 92 
Reportior department of physica... 1c vccee5. etn u5~ cccube bene oueres -ocae ee oe bee 67 
Report of department of zoology and entomology~..-.......<22-- -- 22.2 onnoe onccendnsevacenenennen 59 
Report of director of experiment station: =. 2.3. senk oo cen es oeees doe wue obaneat Doane etose See 82 
Reponsiel ibrarinu. ooo. ane ce ee ee ee oe he cee boa ee 71 
Report/of mechanical department... 22. oes oo ee... ae eee 42 
Repo't of department of mathematics and engineering {ioe oe... oe 64 
FeApOrh Or President. 22220503 on obs eee cada ee ancne eee ee eee eee cece sence 26 
Report of steam deparbmoent,.-.---.sscs.-d ete ee ee eee eee 45 
Heporborstate Acricultinral Societys oie soo eo a ene wasn oe eeae nee pewecvede ee 507 
Resolutions by State Grange!) 22... 0. ck ees cae oe eee eet ee.. ee 488 
PPSORTCEH OLOOleghe meee, tc ee ee ae eeu eaeieeeed cena sencaces lee 25 
HUD D Ab SOUL VN AVON eos 22225 ool sa ekecsee eae ce spo ee ne eee ee eee 343 
Rich, Governor, address at meeting of farmer's Clubs.....02.22222. ots 2 eee 491 
Rich, Governor, address 'by. f--- ---- sen. woe obs lL eee ee ee eae eee 420 
Ropiness in milk, treatment of 250 
Ropiness in cream and milk-------.--....-. 244 
GUNG AD PHSUILNLG sae cee 2b. ok oe 6a LC oe Els eee ee eee eee 384 

Ss. 
DACGRIING cAeance acts = asecceetees migdes.cmicdd Soedesd cwedanctpeateenumemetes sé de ecbwa es aac en 264 
SAN WOSGMGHID oie ao se ost cee s seoas SAL coe ce no See eS ee ee eee 95-101 
HatbericesJames address by. sic... 222cse cots ee coco lee wee tent oe eee eee nia eas Seene ee 455 
SGRIG OAM ONS) Sache to cans cae aeowsk ic csckiee ewes coe ate es eae Ge ee 101 
NGGLSURUy RIACCOUN bso. ccoc.oa cack cemecen mnnee nb wteaeense wastes cones lease) sande eee eee 8 
SSSR MAMI MAHOU sweat ooo oem cone cote bo neich cee ee mor eee eee eae ene see an oe 98 
Merviceiplhy seen oseecaconses o dod we vaaawuee aoencn se aaeebbes ace leeeet « ececs see nee ane 310 
SEG NE in CU) I === a a en a eee ee eet ee eee: -o--- --- --- 31 
MECOIRA ne TepOrh Of oss cs.=--nsoc5sccthow acdc cedoe eee hacen ea a eeee eee cae eee 523 
SSRN EUG es oo aka ews casio abn e noone Slee ore ee oe a en ae 93 
Smith, C. ae PODOMG OF 2 sac ci nc ce fos kSe nn ore eee ee ee wee es ee 28 
Smith, EODOLH AS GINeCtOr: 22s 2a- anaaee nan = ren eee ese enone ee Fy 81 
Smith, C op DMIpIC TEeGING 32. ee ea ee ee, Soe 202 
Smut of corn LECCING tO. COWS. 252-2. oe soe a eee no ee eee ee 196 
Suyderid. tse resident of Collége 225... - sa-0 aoesee ee a tenho we ence anne anes e lee 5 
Soils, analysis (0) pe ee Seen een es eet) eS eR TT ee his 130 
BontosHaven, Sub-station :~-. 222-2) co-.o5 ooo see pees ence panne ate ode eee 97 
South Haven, sretitests at. ---- cc. 2c eee Shes ee eee ws bad ecto eee 301 
Specialappropriation Account ...... - --cis.-2-- peop cena = = Sacesan anes anne aoe ee 10 
Special Courses pArriculture. 220. = 2 eee 2 ceca nob ccc cheese 30 
SPOLES Soe eee ee se a cee sees eee wo dobeu dhcewe cee ew ooh ee ee 217 
Spraying 2) eases een hoo l 228 Sea scan een eee ee cee eee set eas don Se ssauiee eae ee 94 
SGUABN VATIEUIOSIOIl. - oo3 on 5 oocos coe se ols we eee oaicaao asec ee oe rn 371 
State'Agcricultural society, accounts... --20 022 so oe sean en ns ape sn en od owns sennie shee eee 511 
State Agricultural soziety, reports of superintendents... ---...-------- ----.----- ---4---- seeneoe 520 
State! Agricultural society, premiums 1896 {222-252 <- 2.2 -- 52-2532 n2 2 n on none one eee 517 
state Agricultural society, committees of 222.022 c2.. 22-.-. ---220-5-> -- 2 sen oes sno bane 527 
State Agricultural society, officers for 1898. .--2--2. -E------ be <n os snes ene eee ee 526 
State Agricultural society aud the Agricultural College...-.--.-.-...------------------------e-- 449 
State Acricnitural society _<....-.-- 522.22 ee on ee ee ee 507 
State Agricultural society, report of winter meeting: ...:-....-.--.- 2216-2 anno oo conn Seeeee eee 509 
State Associations of Marmers’ Clubs... 225-255 oo ese soc ke ase a occ ne cetee eeeeeeeeeeee 49L 
State Board of Agriculture: =: -2...-. ee ee eee 4 
StatoiGrange; resoltitions by..-=-- .{2_--.-- =~ eee etek en we ccee soe} edacsee eee eee 488 
SiGpOMPANE Oe seen oo ee a eee 480 
State Horticultural society 55 
State weather service...........-......-.----- 7 
Station orchards..-.....--.. 92 * 
Sterilization ...._-... i. 227 
Strawberries, tests of varieties 287 
Strawberries, description of varieties 289 
Strawberriesiat South Maven .......-..- sn a-25 ese eee ee tec ce cee ce ee eee 302 
Strawberries, new varieties --_-..._- odo Seow e bomen ee cate Black Uacbeee at ee tee 292 
Studentisuieriacconunbee --.- soos ees, ee ee ee re ee 13 
Shudentalavon: feos ee cse s oacse cscs teens S22 eee se se eee eee 33 
Sub. station, South Havens: -....2-- 22.20 eee ee ee ee eee 97 
Bubsstanions es see eos 2 oe ee eS ee eee ee epee 7 
Subjects atanshitutes 523222 2o sk ee ee ee eee 401 
Survey, Agricultural report of C. F. Wheeler ..-o22 ccs oetsde coeds soe ee eee 392 
Survey, report of W illiamBall=_...- 2.222 SS ee eee eee 393 
Sweeticorn= = 6 onl Ae ek oe ee i ae 372 
SwingatiCollége =5 sks ee oo eee eee ee ee -/ Bl 
T. 

Dati eile Teaport Oto fe saree seks ee 32 
Taft, L. Re bulletin by 344 
Taft, L. R., report of Horticulturist 92 
Patt, i) R., bulletin on smallltrutt:2.3.2.-- 5002) Se oe 2 eo ee ee ee -- 286 
Taylor, B, .; report of aplarist.........c0 dois. Juode sade uc se 105 


Page 
TeMiPeravunes by MOUGUStss.sscessee ne seaweed Hoos asda sceadeee ra eaelea bees enact oof ease ae 133 
PROMI BOCES WALIOION Olesass. daa cen eee ne nee wae aoe aa ene eae ee ee ocean wanasiaea ee oases 375 
Treasurer’s account..--..--- 9 
Trust Fund, amount of... 7 
upercolosig2—. 2 2-=.=<3 103 
Tuberculin test-- 103 
Spb eaby Choe EES Ce ee a Se Ae ee eee er 99 
We 
RUAL ETE LION SDUSH DORMS 92 2 erat Sheers co Set cates ons clecwbs oman nee aasso Se asce lols ee ot eee gee ee 346 
MPSRICHIESIOL OT ANORe Sa eta Sc foe tease esate sult eae ooh oa p edebe esas Leterieeeare Sa eaee eee eee 298 
Wii GN LG Re (Ss oo Se ee ee ee ea ee ne pe See Aaa 7 
WEINIGiIERIOL TOMALES = 222 ——-— 92-2 Sie. = = oom ane een mee mewn eee 375 
Mis hlonvabes iss ShLaW DOLTICN-- - Soom - psc see nk sa cot suae nen tse u se onte eee anos hoon vedhe bene ea ees 304 
METIS niCs OLS WeriniCOLM a =.- 2 seewra ison sSt saweco Seen wchens cone maces caon alto mone eae ace e eee eee 372 
WHE Ti OSio MmwWiieabn=> sem. Peek uns oS ee cbs s oo we cae bok co enec JL Sees eee 284 
ISOS tanner arODOTL LOL 20 oo ae sae ee A eet eacea le wn Soa oe cee 64 
Meron mlon. bil euiny ONee se 22 bse cees oon ot aoe ee oot tapte Seon le buwee ie cascleweutvie cos- 5 cease eee 344 
Wer eun ple Patel: 22 ke 2s oS tee Jace cssteetsase wee ea saome lb cloesae waeabs Saonse JosvecesboR ene 94 
MBLC ATR yee cn eee eee oo eet Mo eee SON ee Sale doe bet oS ae rae a a ps = 266 
DG NTHeR MVE D aT Veena eee cess 2 te eee bee Se oe ee hes oe eee oe ee 75 
W. 
MWoOlsshranklin. president board of Agriculture 2-22 tas 22 seek oe nee cotes <2 oot-- =f ee 4 
PVPAGHOMRErviGeO; MUBLO <2 s6 so se eos ool Sosa ae tee Sas coeneas Senreauubaeet eaten SUNSee oe ff 
RCH TODO OL sore sok a ee Cae ee. eee ee Sl SSeS 43 
PGT ALO ONe eee te aa is ee wee ee son pea ao Rae coe mete mates ee ee an ee coe ee ee 56 
VP IINELS pose eet cone tee eon So cad foes cece awn erate dele se aoe seee ean hac asad no ae 342 
VND DOLE ots Se i gS NS a ES Bee Se SS RUNS eee ee Ree eee ee ee eS 274 
Wistert eVATISi EA lianisee ns 2 <a oe SS 2 ok Sh ik oS Sack ake oS eine a eee oe oun oe eee 274 
DME aiaw Ea Eb OStlsese ce «codec see cee oa onan ata Sh ae ae do oeee sees a nes eee eee cena aoe eae eee 282 
ert eMe OURO E 2 see Seo, LLL RE ey a Ss cee a als SP he. te eee See ap et eS ee eee 279 
Wheat, Dawsvn’s Golden Chaff Be sntaearessents ocbtaio sebcew a aoeaneee ee ba is noes ses ee 281 
MAUI PEF ie 1) TN A a ee ee ee ee ee enna eae eee mn a oe aes 5 tid LT 283 
Wheat, APOIEEDE SDNY Silay ey ratd berg 0S chess ie ce ere ee ee oe re re os 5 re RRS See 283 
Cet Inn CURTLO LT eee eae ee one Soe ee 32s 2 bo. Soe oe en ee ee eee 131 
AMIR Su 1. BO TT eS ee ee a ee a ee eee Se eae ee ae ee 217 
Rutten iO HA GChe LANG Seka (ios s oe sek Rises 2 2 oe eb eee ee Se eee 284 
oar Ouee MUROME@ sete fee eee ee Tt A 2 eee 281 
Wii ones pine anien neces ae Se ee Sh es abe acee Oi boos a eee 275 
nT iRVTLOnLOS CEO eee tae aes oe eae ee Cy ee ee ee oe eee 88 
iinet yO O fees see Sa nate oo. ba ek oe es eee oee 88 
Wheeler, C. F., report of 98 
Wunealon Gah) OMeorn SMU os ses eens se aan oh soe oansee Saaeae 196 
Wells, President, BOOTOES Die ren se seen eee wis scans cee uen tae 420 
Willitts, Edwin, personal recollections of- 428 
Willitts, Edwin. ex-president college - 418 
Pin aro HON, GeO; /AGOTeSS  DYeeeessssnet een: 22 ookbe case abbcenesoeeaee 439 
MIRE POOR ie ete ee este ee a I Te oe a i Ee ee eae 114 
WROHtLUnrT tise s TODOLE Oly c etc e aren oes oc coo eee ee eens seek ee Se eee le ee ee 67 
DAVID MEE COLITSGm ie wei a eet re ee ee. 2 ee ee eee 68 
WVOMEILEESeCtIGHS Anatibitessccesam aos oeeeee~ 3 aes Ok Se eee Se ee 389 
Ph 
Wield/otpasiire angimeadowicompared (2) ee. 22. = 2s ee oo ee oe ee eee 271 
Young, C. W., report, treasurer of State Agricultural Society_--...-.....---.--. <r ee 511 
Z. 


MOORS tart OpOLb! Ofs seas cea tae Sean eee Ne oe sa oe a as tb | eee 100 


; : i : ; f ; i if ce a “hie Na Ota iio “ 
Pie ge fi: a ‘wal 


iii 


a ea 
SSS 


— - 
= 


ne et 
Se 


ee 


oe 


a 


oe 


thy ir 


